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(54) DIRECT METHANOL FEED FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel-efficient 
metlianol feed fuel cell and a method for feeding the fuel. ■ 
SOLUTION: The fuel cell comprises an anode and a 
cathode electrodes, a fuel-feeding pipe and a flow-field 
element which operates to feed the fuel to the electrodes 
from the fuel-feeding pipe. The flow-field element is 
pushed to the electrodes, and the fuel-feeding pipe is 
communicated with th^ flow-field area surrounding the 
sides of the electrodes so that the fuel can directly be fed 
to the sides. 
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C2) 

1 

BJIB:? D - 7 ^ K X u ^ > h ». BJE— :&0««i{C 

^b. ^©jDE^sKatrfa— :^©mffiJc*rL-cjfL/^w lo 

B^^ie^!llffi?:K•^H^■rc»■57^-:7 ^ P^i^^rWC- 

Wfai^*4«*6^«. * s:fri6){c® 7 d - 7 ^ - f 

K:^tf-c*f3> -eb-CBfiiBj^f^ti. Biria:?3iiiitcgi6(c?i 
of.5S«iafflij®©-otci[s#i*&3 c i ^imLtt^ 

Ci«^313] i»^^2«:gBtS©j8$f2fm?fe{c*ji,^r, 

Huta:&i6i{cMc;frci-c. * ur:^aJ*iH«ssffliM© — 3«c 

*»l/OWiX^r*r>-C. 85137 53-7 Fx u 

70-7 -f -;U Kxu-^^ Mi, B^riaffl)ffi*B('5H^■C 

B9ia 7 n - 7 ^ -^u K X u y > h © — ^©mriBfflilffi©— 
otcy ^ y -Jl'»4^iS«fli*&0-C«5itsf©Sfen©43©SL 

«s$*4*BuiaM*4fiW&#ta*?.8«iaT-^- fso'* v- k 

S@©ii>^c < i fc-:&ecttif§-r S J: 5 fcfpSir * 7 a - 
7 ^ Fxuy> F t^rii;*.^!^^, 
B5IB7 P - 7 ^ - F X u j<> F «. Buia— :^©m@(c 
*fL.-cfflLowe>*ar*j»). *b-r«i([©r-r7>F^ 

«*Wl/rteO. *;fcm(ia7n-7-f-;l'Fxu^> F 
«. S?>tC|!riBji!Sif4«KSLij£43tC3li-2>#e«:WL-C 50 



#132 00 2 - 1 1 0 1 9 9 
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coco 1 ] 

« 'J 7 * -•7^fflc^i^ct-»TfPSj|-r€>->:^7^A©fcJit>©, 

l4©s«&:^fficcM-r-5. 

[0002] 

Miio/craii^^os-a-s, «^©!^»$ijffl)*fmccj:o 

e.di©gfM:«/;^*^fiS-re, tct^mm.^:^^± 

i-rsf^jtliMaMtt. ^^^i4©<t5«S*4{ctS^i i^r« 

[0 00 3] ^<©i';l/-7"*iC©x4«.iV=r-pgS©j(a 
W)^c^^a*^->r*fc, -o©pJtfett©*SJS9tj£<»: 

j^JISCc;©«:*5 0K:. KftS 
7ESlt.^«ffl-r-&. C©«Sm?tfe©Sl£*»6?#6ti€>S 

s. 

[0004] < -o*>©fi£3ft©^ -;HKSif4mj1fe«. 

«. ^(D^m^^miyfc. c©^i«©^?««6.«. 

56W*6©*Hmi»5. 5 9 9. 6 3 8 ^tClBtlStl 
[0005] 

[^Bj*i{gi?iL<t^ii-.SSS] c©^?^«, -e©J:^ 
^c^ ^ -;uifiSet*&sm*4mrik©Mi^cS?S:^*-rs 
©•C*0. mi45S!i^©J:t-^><5'>'-Ji'j!«5*4^ft*jJ:0'* 

©jiiKiW©e^i&:^fS*a«^5c i^swi-rs, 

[000 6] 

[isii*jBi?i-r6fcJi)©#®] c<DmM<Dmmmi^^^ 
5» -^i/«Si^mrte», < i T - FSiyf* v - F 
mffi i . i , mn^mmmit^'Si)^ 6 r ^ - f 

SO'* V - Fii®©::i>nc < t i>—ij(,cm^r s ^ -5 Kfp 

II!l-r-57 a-7 ^ Fx > F <!:*«i-C«fi£S 

ti, BuiB7 D-7 ^ -jb fxupo F«, Huia— :fr©s 
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3 

lfiiiffiur*sO. miia«Sf4ek*&lf«. *^>:6'r&]Cc5io' 

[ 0 0 0 7 ] ^/c. c(D|%?SOKSf4®ifecollJfiS§fiir 
^[SjCc^tfr^O. H?fB«^.*4ii. MtBT^r&ItcaiaicjgD^ 

€»i?fiBffljfficD-o^cii:a«*&sn^o 

[0008] $ CCD^B^CDj^m^teO^.® 

^30^H?fB^fS]tc^c/rt>r. ^Lrt^SP^^^SuiBIM 

[ 0 0 0 9 ] ^ 6K:^/c. C<D^?BCD«8*4^?lk(DSIS6«S 20 
S-C«. B«iBji8*4ctitcSLift^*D$#€>#^®*WLrc> 

-So 

[0 0 10] is/c. c(o^m^t. mmm&^^^y-j\^ 

l9iB— ocD«S{c»Lot:f ^/cfuiB^n-:? ^ - 
il/Kxix^>h«. t^^fB^I'JM^H5(*9ffi^n^^:7P-:7 30 

[0 0 1 1 ] 



0 0 2-1 10199 
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[0012] CCDj».*4mftfe>'Xf'A«. jg^. :^*^Kd"o 

f'PSti^-tf-sciT^^^rt-So comm^m^hu. ceo 
im^^^'r^tt<b(fC. m(D:fjmx{mci>-ojm^<D 

'jmx^^'yct^mmi^xi.^:^. comm^kt. m 

[0013] n^oiM^x^iBii^fdm^tctm^tifcm 
ion) {mmm) i i7*^ Ji<»;v--m^MMiurffl 

[00 14] ry- Ymm^-^ty-r^mmm^m^^^x 

->\^imWL(Dmi&SL^^mx^fc. ry-Ycom^'iSL^ 
^^h^m-mtu. fiffi ( rc8Kj ) ^^t?m»a^ 

MMj cDJ:'5?^j:^iJcDy ^?y-;b^zif*j8S3f4^3:. ^tie>(D 
<D^VS\± (cnosso^r) 3&^/h3 < ^C^o 

[0015] c<7)^?gcDcn6co:s:(:>'ffeoatcociT. 

[OO16]01«, ^^'i;i^>^12. Ty-Vl4. 

>^t^mmmm 1 8 ^w*r ^ig<*fit*&wtiii^»4m?te i o 

4. :^y-Kl 6*5j:0'Sft^yv-~m«aMl 8«. 

WIS u < «#-cD^iiis^tS3S(*r ^ 9 . c c -c«ism 

7§ffi^>'>'^i^>^l 2<Dr F^2 2rttC;i<>y'^3^ 



C4) 



COO 1 7]^fflK:5fe/dor. T-/- K^2 2«W«jg* 

2 8rtK:sK>:/^^3*i*V- K 1 6*aijaorfli«i3 

n*, (0i7^-tt-r) *ST> - K 1 4 <f;;^y - F 

K 1 4 -CliC 0 > d^o^CS^^TC*!* y - K 1 6 -C 
jac-2>C<!:tC«fci3. C*l6 2SeBr^tcSlIM*5S DS. 

r ^ - F 1 A-c<Dm%mt-c^ns.\^tc^^i)mm>%m 
(Mim-r) ^MLre^sti-c. satc^y- f i e 
rffljssns. ry- f i 4v^^Ltc7i<.m-( t>':>t 
»3 y a F >«. M^iBH 1 8 ^mmmm-^x * y - f i 

[0018] ±iEOJ:^{c. ry-F i 4. *y-F i 
6teJ:af|Kl 8«. — 3©«^®«3i(*^ff5^Lr(,^ 
■5. »*L/C^||)SSSS<i-c«. Ml 8«-4>'uy;u:ta{fcy 

{^mim^U, T•F^yJ^3^oi9^^ 
> i ^;py a tf:^ jUx-f-;i/X;U7h>K®3 y -7 

K*Jj:0^2afcl±©ya F >3£»IS©a^ft©li*i€l« 

[0 0 1 9 } ry- F 1 4«. a#;l'7-r.'i7A^^©iB 

* /c«:;^^ffia©g?S±6C:»«j 3 -tf o S f) r iU^tg^ j 
t?. J^fiRSnS. :^a®ai©ei3R». ^© Cabot In 
c.tt*iffi«-r-S VUlcan XC-72A ©cfc "5 ^C^v^i|S4■C J: 
mmMi«©«i^-<!:©m^SiK*tf ^/ci6{c, 

ry-F : CH,OH + H,0- 

C 0 0 2 3 ] ±iaSlc.r^fiSL./c-K{bKsg«. 1^*4 <!: 
*©^<tifc«CUin2 3 4jiUt:BS('5ffiSn. 
IIISr-e©g?g?)^^^^3n^ (02?r#ML.-CWTtc 



1tPa2 0 0 2- 1 1 0 1 99 
6 

© Torav (^ffitS) '^->'^•-*imS''^•i'+>^^->- F 
il/-CffifflSnS. Torav -;-7n-©7a'^ 

i/±©Ji^«ji©^^toJi*i*H vt>-?=- * - -fe 
•vyiHIy^ i>iiAm&(r> E-Tek,Inc.?±Ai6A^"C# 

4>sc^«. ^Hi^«^©m^MidS<i:iif#^^©mm 
ews-cry- F*«jir-5ci*i-c#s. m^fttiim 

[0 02 0] ||^©-fe@|Al;^X. ■iVi^'^A^ :i-X5'i; 

A*yt«u-'i'At?*se^-<-x©^*. 

;i."i;A©f<^toD{c^M-C^?^„ -«a(c, -^^©iim, 

^©»t. 0. 5-4. Omg/cm' ©ffiffl*W* 0 

20 K{b*^3S3tl^>. 

[ 0 0 2 1 ] :^ y- F 1 6 «. t>:^mWlMmx^ 0 > S 

^^^am 1 8©— :^©ffi(Ci^^*arc^eo *y - F 1 

6«. Kl 8©ry- Fl 4<i:«S«flB©SK:ie^S*i 
SL/C^. tKH© Johnson Matthey Inc.tt^^^A^t?* 
© E-Tek Inc.tt*>6A^-Ct*ffi}#«j*©a^t^m« 

*y- FfflccSbri,>s, ry- F©»^©J: -5 tc. * 
y- Fffl©^«ft^*M^©>'< 5; d'ttJifiKtSi+S 

mr^MU. Sf3Sl/<«. 0. 5-4. Omgr/cm' 
©ffiH-C*S. SMM«^#ig^^iSI©/<--' + >i' 

«. 1 0-5 o«s%©r-yp> (mmmm) 

HtiWffl*^L.3!>^oK^©m»M7c{Cj;^-C^fi£ 
Ofc7k*5S!l^W{C^*-r ©(C!i{.^^cBli?Ktt*^;i-C I, » 

[0 0 2 2 ] {'Pl!il't"«, ?SSffiH**0. 5-3. O^JU 

y7ytt©m»gfc^WL-ct^^cc^) Ty-F^2 2 

40 l^©Ty-Fl 4*ajg3-lir«^$-ttS. SfSL'< 
«. 10-500mL X:^©fBH©Sfej$*51seffl S n ^ . 

j®f4<t*©ig^WJr y- F i 4 «:jiao-ca]S-rs t 
t> t?!l^Witey*y-;u«?tb©ti^. Tta©««{b^s 

♦CO, + 6H'+6e- (1) 

[0024] ±is^ ( 1 ) xiji-rm.mt^mfx:''tmm 

K. m^SfiJSTS. K5R©«Sljl7E:«:?T^ffi©«mfb 

^m&fiti y- K 1 6 -mc o . tibsc 

50 



(5) 
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0. + 4H' + 4 e- 



[0 02 5 ] s; 



(1) i (2) vmitii>mt<D^m^* 
mm-. cH,oH+ 1. 50,- 

C 0 0 2 6 ] +53'«CJI5lngSCDJ^?4-C. 5 0 0 m A/ c 

Cti^CDiSartJ, Ml 8=5:«|^-or*y- K 
1 6'^t6]*>^jl8t4©^Kljie (crossover rate) tfi. 

S-Vi^iK-r^. 0. 5*;l'/LJ:0<gtngS-c«, ^yfe 
©fP16«l OOmA/cm' *?S|CDmiSSgCCSgS5n 

i J: . mi&imor y - K--©$^jllWSjIg5rit;*^ 

[0 02 7] Jf*L.<«. K^*/c«^». 10~3 

0 p s i e(omm<oKt>'r-ctiv-¥ i e^iiiSLrM 
[0028] 7k{c^lgLrt,»s?K{*«!**4{i, ry- Kr- 

(3) -C^Sna. C©3im«> rjtlKitSfig;*, (fuel cro 

ssover) J tmtfii,, mm>i»nicj^':>x. wmmm 

aBH^tt. ^©:A:*336i;*c#c>«8f4*SiR-rsct{c: 
<fco-CTtf-5Ci*s-C^fSo *?Stt©««*4*5|iSl^l^<t 
SJSS*S'*'fi©»4(iffi(<^Sja^*S^.5, W 
m*©«*if4«^fll/>&:t^©-C. )g%jll/-C©^*iP,«!t?4 
©^iiJijgtB-Ctft^n^.. ^.m©jii©^«jg(*J:o;^c» 
©r. iSi»j±i©«$*4«-®{c#;KijiaAJlso>. j«(*jBSif4 



-2H,0 (2) 
♦C0, + 2H,0 (3) 

©?Sa«. ^I6jiS?r/h3 <-r-s/c»«:*>wsc<«:*i 

*4*i|Pm«M(C^ifi-r-5©«:P;5±^-S. L/c*«or. T 

[0029] mwmmnmis.. e o -c j; o wc^ias-e» 

**f^oI#|;^©t?. 7!p«:0©S©**saa<!:g!tjfi6K:J: 

f (C©*iliRi^;^7^A<!;if>i'{C-5l»t:«. ia2?:# 

- K^2 2©c}5'v|f{i?g3-l±.5C<t*5-C#-5„ 
[003 0] ry-Y= \ AV^^l^tcz/u h>teJ:0'* 
20 V- K I 6 -C^WkhfcMt. zfu V 

Ml 8«Cj;or-o©«@rBl*IS)iSnS, Mi 8©iS 

m*W?S!i«:fWi3tt5©{cms-t?*4. «»HM©#* 
S«. ?g«:i8S*4<b*©zl^!B)tiSg5Sft!l!3-a--5.C<!:«:<fc 

©/!*». Jf*U<». 0. 0 5~0. SinmOffiHi 

r?., 0. OSmmctOlEl^M^fflL'Si. 

0. 5mmJ:'5/5t>)g*mt,^Si. «?»jKS*4i7k©«§«[ 
30 {cJ:-Dr-€-©^';-7-«i@Lrffi^-C*>-:>a^?r-^A 

ffSDlte^cf*gSIJfficCi*^o?c«>{c«. 1 o h m-* c m-* 
[003 1 ] ±IB©J:^tc. «»H«{ijKf*«f4«:St^ 

tnmimuvx\.>i,. Acipiex o^ws) o*© 

Asahi Class Co.ttlJjS) ©J: ^ ^C-^;U7;U:tP{tX;U 
V-SSf©)^, *)<J:Df*ffl© Dow Chemical C 

o.tt*iS8jgL/-c:i>«>5i<y-7-|g. mii XUS13204.10 
^>ffjfflr# -S. y X 5^ u >so*^ V f u>x;i';t: 
>K©K. .-|<';;2L9^^>x;^-t^>e^©M. *jJ:a'ffe©!i< 
•;^^l:*^'<-;^©xji/*>K!a©)g (Fiiitf. *b© 

RAI Corporation tt*S»!i*b;^cM) fc> i^m?fe©f'^ 

(m«. ^s$fc«^u-7-©#^*s<itt$3n-ct,^ 

50 i>) A\ */c«*#fiAJS^Co-C(,»S*\ S/ctiSBtS© 



(6) 1#ia 2 0 0 2 - 1 1 0 1 9 9 

9 10 

mmtm^^^mu-oxi^^ im^it. a\'\ ug'-rj: *ffif*j^*4<t*<Dii^^cD*cc«. m^(oBM<Dmu^& 
^ . mk<o^^msii^fc^tim<Dmmw^mi>^tmtj: lo [0033] mtx^i^^ 

r>/-F CH3OH + H,0 = 6H* + CO,H-6e- 
:^7V-K 1. 50, + 6H^ + 6e- = 3H,0 



lEtt CH5OH + 1. 

[0 0 3 4] ccoH^iffflSicti, c<;)^B^iCckorfflc^6 
^f)n^^tixi.>^o ^mm^(^cj:'yxnt>tifcm^<o 20 
f-r-'^/A ( rp t - Ruj ) x^^cti)m^^^(^n 

i^^tj:mmm^mLxi.>^tcisb. ccom^tmn^tcom 
(omm^^mdcr^. m^^b^i^f-^^^M.^Mpmis^xm 

[0 03 5] C(DmM<Dm 1 #@<Dffi«, Si^j:^^^ 

6H,0^^^5-t±^o -^>!S?^nnr^:t;l'r-^A 
(I I I ) CD;^U'i?Aia:6^6. AtgcOK, Ru 

C 1 5 • H,0^*fiS$#-2>. 1 2. 6 72^^A<D^D 
na^MiSa^^:. 13. 9 2 1 ^^ACD'-^>^^aDr 
^y^)\,7^::uOK(Otf V Ai&<DtSSSO* 1 ^JKDiS^CD 
6 0 0ml iil^T-So »<!:^<^)il^JB5€: 1 5-^30^ 

[0 0 3 6 ] CO^mt^'yV-dC. mi>lm \ 50 



50, = CO, + 2H,0 

^i^cO 1 4 0^^AC7)jK^:^h V^A (Na,COJ ^ 

2 0--3 o'coPHicDfiSrasflnr^ci&CcfcO. ^mi^ 

L<mm^ti^x^6^o ^m-rhv^Mt. ccotj^. 
(owLmmf:>^'txmmi^wx^^. cobs.^.-c. ^cd^s 

^»5)-:?< 0 iflDA€»CiCC<fcor9. 25f^fir*t^-r 

[0037] ^Xt^r. CCD rji^feOl&^t^ijl (qrev pow 
dery mass) J ^SfltSbr. -^CDX^ U -3!^ie*^x/^' 
;}<^-^■r'So CC^)X7^';J<^- hCaJl^Hli^j:C^L2B$ 

?e«5^]a^*-cfe«3-i^-s*>. */c«^5Rm8aT. so 
•c- 1 0 0 'cxmMk^M^. mK(Dm.^(Dmmmhti 

ifctC«gjKcf3tC??aLri^€^tW:!&^^ifnTl^^o CCD 
RfeCD5f&5ScD{b^e^rtg^1i5CCti. *^{t;l^-r^'^A=R 
u (OH) 3. *®lbe^=p t (OH) SO' r-<i 

-<icDfccD (qunk) J -Ttjify^mtm. ^tiKM^xm 

<h ;i' r ^ A cDPflcD^is *«}^-r ^tw^i^x 
c^^o cn6cDe^:RO';i/f-^*:7AW)f4<D^r»}$$n 

^ ^ < ^cC o r L ^ ^ „ 3te^racDglK«[CD«S5SRJ;&^ 
[003 8] C<Dl«t«CD@ftttf4«. ;XiC. *^<br 

<Dtm^^'7:^7r^- h(fC^o^^^. ccD^-h^^t^ 

^CD^f^X^CDctiiC^tCiBia-r^o 7%<D*^<!:9 3%CD 
T)\y::f>'^^f^ti^U^tf:^^X. ^i^c^-ecDf^t) D tC* 
^/^CDil^;^*;5;ctir. -e(D«*4^ 2 2 5 WJfir il 



(7) 

IX 

jc^M^o C<DiiMt. 0-2 0 Om 1 (DiSilr 

[0 03 9 ] whtifcmMt. 'x^mwi^t^<x\ttsih 
ti'-:*7-tc^*ro e^juf^^-i^Att. 7kcc;pig'c*>^, 

1 y h;KD6 0°C<DItt-<:^->7k^An/c:7^;< 

[0 04 0] coft^xii«. ±mvemm^m-r. * 

itmt. mmim(fCt^xm^x$>^. L2&^bJ^c7&^6. 
^^(Di,csmrj:^^mx{t$>^f)K »m*5nta«^c 30 

[0 04 1 ] «)RW>iS^i:^^l»«lf'P«:?fo/cfM. ^<D3|» 

b'- ;^ - cc ^ Lx r 6 0 '•cos^it - > 4ir 3 
ISiS-r-S. ctii^ctK^x. COttm^SmftUi^xhJ;: 

[0 04 2] C<Dmmj:mmmt. •^^^{7a>V^ 

[0 043] c(Dmtm(tcj:^mtn(D^f&mx^^m^ 

( I r ) (O s ) 
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[0044] Miimoni-timrr ^t. c (D$m^ 

mr^t. ^^u>-^^:X(on^(fcm.^j^xi^m^j:u^ 
(.>f^.i>&-ofcF^.htj:<. ±x(Dmm±t^m(^m^(fC^ 

[0 04 5] C(7):7'D-fexcccfc»Pi^i2$n/c«f^t^^. r 

t> immm) mmtjii^t^^^^x^hic^u^T. 
^^M^^t. r^^>^ (ink) J i^cu^^ ccommm^c 

or)JUT'^»^ACC>Pt-r^ihF^LC^i:b^tt. 6 0/40<h4 
0/6 OcDPBir^^Ci^moi:fri^^„ 

6 0%(Da^i4 O^OJl/r-^-^ACDi^CCff 6n 
^i^^eti-Sp ttfl6». 0 0%<De^CC>^j:-2> 

iil^ncffiTr^o ttm. «li«3&il 0 0%(DJU7^^»> 

[0 046] ^(r>m}f(m^c<Di&iicmimr^ c <h cc <fc 
tjim^tmi^^^ctii^x^^o mA^h\x. c<omm 
m^h. ^Mm'^^cmmmmx^^h. ^bos^cd 

KOr^i. a^;t'7*^»^A;&^ft4ISiurs^cD«*4r^ 
a^;uf*^'^Aft4jS*5«tg-r^ilM&ca':5i^rc^ 

[0 04 7 ] r^- Kt?^ac^JSCc4i, CH^OH-fH, 
O— C02 + 6H*+6 e* r^-S, ^fl>S^6«. &^>\^ 

^::^^Affi^(ofmmmxm^^mik^^h^m^^'r 
mt. ^T-^^itmur. ^nh^mm^^i>. cos 

[0 04 8] ji^y-Mt. mMit^^Xi^h. m^W. 

TkKS. -r&to^oHccSfturr^^o a^«. ^ 

^y-)\^^^(Dimt(r>^^y\'i)^hmMhx. M=c- 

OH (M«. P t */c«ft&0^jl1f-< + 3H 

'^Jfmr^o )l^:='^J^\,t. ;4<CD^^ (HOH) A^e> 

^^*>C05i. CO, + 6H* + 6 e-<tLrir/c 
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[0 04 9] CCOBMmm^^cnmLfcJi^rj:^ y^y-;U 

(Nb^Os) . (Z rOa) . J^^OiyO 

A (Rh) 4>. H-OH^^gtLTM-OHtC-r^ttfife 

-SJf^UC^MJiCC^, Ru.Ti.Os, Ir.Cr. 
[0 05 0] iUf-^'^ AC*. -ecD^3S/c{i— gp^^i/f- 

I r C 1 , • H,OJg:±iECCiEtSb/c«fiJCDtt 20 
14^. 50-25-25 (Pt-Ru-I r) (Dffl^ii 

[0 0 5 1 ] {^f^i)^(Dm}^.^^r ti)^^i)^'z>fcm<0 
^50-25-25 (Pt-Ru-TiO,) 

€cr. ry-h^ommc-^i^^xiiXritcmm-r 

40 

[0 05 2] i7-7i(>^-y^-<Dmf& 

xnmi&T(Dmsx$^^^ ccomMmm^fC^^i^mi^ 

[005 3] C(D^m<ommict. 0^L<U. ;^-!i<> 
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CD Toray ^i)^hX^X^^ TGPH^90 ij-^T^^y^--/^ 

^u>^-^mmm^r^ct(^j:->x. mib%<o^ 

[ 0 0 5 4 ] *f ^ LC^^0•^i^3n/c:^-;^<>^->'^•- 
i5? >^ C ^ji J£C:r ^ C i 5!>i-C t C^ti <?:' 

[005 5] ccD^sfflsccieig-r-sjc^cc. fie^r^^ 

yu> (mmu) (Dm^m^^j:^^^>:^^m^r^c 

[0 05 6 ] t-rw^i^. f-ytiy (^mmm) sooy 
o^mmr^o n/'yAcof^yuy {^mnn) 3 0(o 

QOmm%\t. 10 0ml^/c0 6 0^^A(DT-:7D> 

{wmmm) ccta^-r-So ccd«i4*. 0!i;i«:^f^xjni 

[005 7 ] — t!?(D:^-#>-i-/>--^^ 
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[0058} 7^:70> (SiiffiS) xv;bi;3>(D^ffi 
/^•-?^«lr -fe > 3 CCtt ? J: ^ ^fl^fiK-T . 

2;&5r«Y .i;>'^2 0 o<Dj:^j^cajnicD±cc5ge>nrc^ 

-S3t^f*2 0 2RO'2 0 4^ff^^t-^o 7^:7 n> {^m 

[0 05 9 ] 03CC^5tx/c-^->'>C-|gJaT-fe>>^y 
^^l>T7 0-C(D:**-:/>(D*-^l^raAtl6n'So 

ar^o CCD rstet+fttiigj f)mi^mrj:mm^mf&'r 

[0 06 0 ] li*^OMi«*m:f^*7*LC>SJf5^^o 40 

m<oiy-7i^>^-j^-^m<>^x i>j:i,\ c(D^m(Dmm 

50 
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[0 06 1 ] a#;l"r^'^A«&^«. -^^-/v-^iil^ 
(mmU) ?g^gi 0 Om 1 sy'^A 

[0 06 2] a^tC#jRU/c6 0M%©f-7D> O 

ig^-r^o >f^L<«. 4^^A(Dltt>r:i->*CCl 

A(Dr>'a> (^JI^SS) 3 0O?igM«^An/cl 2S 

oagjs?a!*i)i^-rs. ±1201 2ss%(Df':7p> 

imWi) ?§^^3 5 OmgCC. 3 0 0 m >7K^ 
SSJn-r^o CCD?g?gtCl 4 4mgCDe^;L'7"::.'i?A^ig 

wmmx<L^(om'^m^^im^m^>xm.^r^. m 

[0 06 3] ±aiL/cJ:^tC. 7":7D> (^10^^:^) ^ 
^re^;l'f'^*i7Aiig^Lr. *^1 5SS%(D7^:7D 

mm) 0. 7 2i^^A;$r|APt:'>CcAn. fe^-S^ig 

2 m 1 fci^imiM-r^ c i tc <fc o r^M-r ^ c <b A«r # 

[0 06 4] C<DiO:a*tT^i. y-ttOHfet^W 

flJ-r 6 fcib^c ^(O^cOfh ^fj:':fyiytm^^hfi 
-So WI4cD±aiL/c»SLCiS«. 5«S%<D7':7a> 
(l&SkSS) ^t:^-3^^>-^->'^•-©2 -<>^X2 

[0 0 6 5 ] mwmmtmm<o?Ax^nf^\mtf^^ 
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*?Ltti^«SSr*t). -en»i^:&'fe>^*/c0 4iPi 

r*So 10 
[0 067] :/P h 

^) IIT-C^^o ffe(OW*44>:7-n h> 

[0 068] mt.L\i>mmwm^. oupont a^&^^A* 

Org^cf^-CSO-Q O'CrmP^^hV^I/T^e cn^cj: 30 

or. Mib«jtfe3^cwts^j|*!B5?&^H^*^n^o commit 
1 0 o'cifi<-c3 o^p^?t»-r^o ^cDmciiccgRitx? 

mm^xmrnr^o i '^)\^(ommm^. -^m<o i s 

)i'0\Sm 5 n/c A C S ^ U - K C7)ffi^^:#)K-r c i 
cfcoriBS-r-So ACSyu- KcoKJi. SOppmi: 

c(Dj!g^ 1 ^}\^<omm^xm i o o "cr^/^-r-s c icc 

[0 07 0]*2:SSn/c«3^4^. A^m^:^y^^X2 

0-1 oo-C"e3 0»ra,«^-r€»o ^co*^ftr. cod 

[0 0 7 1 ] Ctl6(Di5fe#Xfi^tf-5/cf^r6i. ^CD)g 
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[0 0 7 2 ] ijy- vmr^ 

>f >^^^^Lr4>J:Uo 2 5 OmgCDa^MidS^. 3 
7- l/2ing©f*7U>^^tfO. sy-^ACD^iS 

or. 2x2^>^O;^--Ji^>-iwN-^>t:S:^S*r5c0 

--M---^. ^>'n> ^mtsihxm^^^ct 

f)^X^^. L^^brj:f)^f^. ttf^L<itt. C<DmMt. ± 

^xmf)^m<. ^i^r. -ecD'-^->'^•-^3 0 o'cr 1 B# 

^:?&-r'5C<hCCj:«3. 4infir/cm'/g<DPTr-e(D 
^WSi*. 3'-2 0%CDPHlrg!t?':>rfecfcli;&^. 5%/)^ 
[007 3] ;^>^^•>> » 

¥mtk(o^mMmtLxmi^^m^t^mc-:>fcfii^. 
^m^xi.>^ctijfimmLfc. xj^vdi^j>^Bm(DB 

[0 0 7 4] tjy-h'm&Jit. 0, + 4H* + 4 e-— 7k 

m^ftLx^im^ti^o :^y-Fmsi^0^-r^ 

fl3l^r?&^^o Ctlict. Johnson^tthev l±^<J:CD|^< 

h;u^/cO 2 0--3 0 ^^AcDcoe^^. 0. 1-1 

[007 5] a^CDV-X^i. @f$n Ft^(D«f4r^) 

^K:*fflc>r?for*>j:iiL. h^^>\tr y-Y -Oip 
ffii^rtf-or4>cfci^o e^r^L-^ ^zg 

[0 0 7 6 ] mA^cmn^^tlfciyXy^l.^m^^ 
rtiTOJ:^Ccx>'^•';.^-r6„ eiSI6^J^j:4^>^(D^- 
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t^j:^/>' ';;^L. A 1 ei*&a^2 6 2 3&^6T>'U^ ::^'^7A* 
X^>--;/^*r'So 2 0 O^i^Vl/ hf^ar. e^«0. 23 a 
mpsr, ^fcTJ^y^^^'^MtO. 1 Samp srx-'N' 

[0077] CC^)X>'^*•>3^';>i!/CC<b-:>r 10 

S^SW^j:E:^;(i. 2 0 b)i^v$>^'f)\ 1-5 0 h;KDfa 
^ A XcDJ&T^jg^-r ^/ca^ccs^^cc r ><DMff * 

[0 07 8]»^L<«. ;^>'^••> ^U>i>^^*^^/c* 

is^^sm-r^o 20 

[0 0 7 9 ] ;<>'^> ^^>iJ^_h(D 
A 1 l&T-t P t )&^CDM^1^5r*>^o ^©^TkKfb:^ U 
•i?A (KOH) rgfe^-r-SCiCCcfco'C. T;l/^-*t/A 

o{4atc:rv:cDgai^/c^H?!)^^'So ^^g^^ti. pt-A 
(o^m-x. m>mi (:3-7^^>^) bo 

A-^r. Wf4ffiS*^0. 2mgScm'iO. 5mgrS 

[0 08 0] CCD7'n-feX0CC:f^CCD^B$,«^.r. r^'- 

@r'fe>::^U ( TMEAJ ) CCffl^^Sr^tiSo 
[0 08 1 ] MEACDffM 

mSSO'ffi^. CPWL<Ob%)i^m. 12-0^x12-/ 
[0 08 2 ] ^-r. r^- FSS^^O^W^l'iCcg 

[0 08 3] llt5(OD^^>?f^>f;l/(D5ggB^— iSiCiJ^U 50 
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^n-en*^o. 2 5>r>^(o;i^cor:«?oxr*>u 
A «^acc $ nri ^ ^ ^ r -5 o 

[0 0 8 4] «IC^r. ^<D:/U>^^g^f^«J$1*'C. 1 

0003!)^6 1500psi (DmCDfEtJ. Si®J^cCE;b^i 1 
2 5 0 p s i . ^S&^$1±6o -ecDff;^^. 1 O^H^ 

14 0-150 'c<Dm&mm[^<o(.^'rti(Dum'chnm 

ii^^^i. B$rBl^2 5-3 0^;!?H:r^-<^r^-:>T. »n 

[0 0 8 5 ] ^c^r . 1 2 5 0 p s i t,cmnbfc 
[0086] yu--y ^—^l/F 

ffl-r-So -eti-encDSim®r-fe>>^»; ( tmeaj ) 3 

:7n^^Mffl:7>^ h 3 0 4:5:0^3 1 2(Dmcm^riX 
U-FiMEAioracDS^PaSOS^CffiAlT^o 

x4? ':r^(D«8SP©>'n-:/U-htt. F-C« 
^c<. fflSP>'*u-h3 1 2-e*€>o ffla5:7'u--h«. 
fiWccD-^^-f >>'<^WUrc>^o F 3 0 4 

CC{J. al»(D'fe>'^•^-^3 0 6i«SiCD5^-^>/tJ^^^ 

«3 0 8*^^tt6nri^-So -fe>^^•^-lS?3 0 6ti. lim 

gT-fe>:/'; 3 0 2 tC*tLr}¥Lot:f -Sgltg^WUri^ 

'ent3:MEA3 0 20^ffi<i:SMT'So >'^V 
U-fti. J!im®r-fe>:/y3 0 2. 3 1 0(O±X^lS. 

i,^(fcmm(>cm^r^j^^f^mmiifinxmj&^tixi.^ 

[0 08 7] ±aiU/cJ: ^^«climSr-fe>::^y 302 
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(ommmr 42 > :/ y cd:^ y - K«ij». tfriBrittHj ufcjs 

SSUC^ 10 

[0 0 8 8 ] CO^B^CDX^^:; ^^i+CD— S 6 CC 

[008 9] m&^mt Lximr^mmommti^m 
mmtoximr^mmcoi^to^mx. ^Mm<mf^ 20 

r'^>zrfj 3 0 2«y 3?^-;^<t^asSft4•r'5c<!:«r' 
t^ctc^ ^<Dtf^t>K^. -ec^ass 1 s&Cctorjf^ti 

rc^^o L/cT&ioT. ME A3 0 2(D^M<D-eoa5^C3: 

offi-coci < -o^l^^cD^li^Si^^-r -So 30 
[0 09 0] -en^n(D^x;i/6 0 eoips^i^Cio 

X;V 6 0 6 OtHD 6 0 5 flnff 3 0 6 5C*f jST ^ 

Mi^6 0 8^»nE-r^— ^or'{^> fccslti^^o 
<DWM6 1 occiLgei*&5n'So S6 tc^L/ /cr-f^> 

[0 0 9 1 ] C(D$7^LC^S^C^U>fr»^ h 40 

jCcfc 0 . r ^ ^ > K 6 0 8 cD^J^ccsLi^fej&^jfJ^^ C 

<Dzy:^f'A^m^yx:i-^<kK^^^it:^^±^o co^im 

m^mcmt}y::<jie i 2ccj:or^t:fAtie>n 
Ko^se 2 0 (,cmmoxmmLfcBxm^^ti. cti 

t^^^rCDfflWi 15 0 5 Jl/rA-2>„ X ^ ^CDMffiS-COBE;^ 50 
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ffiT». ccDX:S? >i^«:-:>tir*^0. OBpsi-c* 
[0 0 9 2 ] C(DffeCDiBaffJt^<?)>'^'><:7•u-- h^fflc^^ 

[0 09 3] C<D^0^tc<tn«. |^^< OSiJCD?g?g*iflB 
l^en^o C(^)^?8©lll(D^ll». 07tc^L/ci:^ 

IfH^ffl r M E A L^jA^ r L ^ 5 o 

[0 094] m^x^Ki^coumt. m^\t^^yr >{ 

[0 09 5] *>l:^cD>'^''r>^-Ji704^^. 
( TLDj ) (ommx$>^. LDmmiiX mmmK^m, 
c^^'r<. «sfc^c>o htf^iyUt^h. LD^«^r 

[009 6] ^'N'-/:/^- h<D?f^^t?*»Jffl?n'&m2#a 

(ommm^tm^^c^ji^tixi.^^. c(Dm2^m(Dmm 
mo:>mmm^^^y^u-hx^^. m^u. ^^(Dmmm 
^y']y-h{m<u<x:{trj:f!,fj:iK ^ti^ti<Dmmm 

^-^^f^. ^tl^aW^Ji (inherent voltage) t% 

(om^i ^ >9'^fcK>xmom^m:X<Dmm^i^i^^c 
(om^x^^o 

[009 7] ms(,c\tc(Dmm(Dm2<Dmm^(Dy<^ 
:fiy-hi)^m^tix\.^^. ccDwm. ^<Dnn<D^m 

0 0«, 5^^>JS^I18 0 2CCfig^Lri:»6c ^^>ilS 

-&;i8 0 25*. »^b<«. j$$?!)^3 ^iu-c^^. cn 
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i^<b^.ajori^So 10 

[0 09 8 ] {mnm^^<-r^(ia-x. -^cd 

J: runii ^ nr c ^ ^ mgMr -fe > >^ «; (D^^cc^T ^ 
^^Sr -fe > :/ y tc c jjoii^fficc j: r tinJi ^ nr 

[0 09 9] c<o^m(Dcti^(ommi^xu. mi^^> 

[0100] ->.Xf-A 

[0101] mK^m^h^f&x^ ^itmmu. ^mmm 
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nmm^^<rj:^o m^u. mmmt. mn. 20-3 

[0102] C<D^M(D$^;^r*A(Dl$a©— *CD 

[0103] :^f*e>X'rA:^5a 9 CC^^nr l^-So 
y-;b5?>^9 0 0«. iK^Aj:^ (^/c(S. fife 

151 ?g^^ji<>^*9 0 2{i. y ^y-;^^>'^';^:/9 0 4^ 
MrtiiS^>^9 0 6CC^>:7*iaS|-r -So *^>^9 0 

9 1 0^J;:r>XJ<}V:f9 1 2^a-3r|f«31^>i5'9 0 

e(^7ii-^y'mm:$ti^o ***ijis^®9 i 4 5*. ccd^ 

a9 1 4«/>Vb:/9 0 4<b9 1 2 0ti>*fl«j;^«c{4S^n> 

[0 10 4] ji^y-)Vm^^>^9 1 6 5i. 
f^Ct-SCiJ&W^l/t^. y ^y-;Hr>1f9 1 M 

m^iy'i^^cDji^y-MSk^^mmL. mm^sQ i 4 
[0105] mm^ > ^^cA^xi^^^Tiift^ ^ y -)\^ 

C(DSi»>XT*AJcJ:-3r 1 ^2MK:«lf$5nrc> 

mmcfji-yXi^^h^^xh^. Ji<>:7'9 2 0«^^>^- 
^U^. j^f4:7^;l.3?-9 2 2^jlL/TMm®^^ *>^9 
2 4^C;i<>y1ii3^-r^o CC-Cffll^/cX^ BU^i 

Lfc4>CD<b[5lL;;^^ 7 ^r^niicfcCio xa?*:^i^9 2 4 
?&^6m'5mm&^i^j:ttl;^9 2 6t*. -^t-^^tcjii^nr^iS 

^a^tt^^riife^:. $iita^s9 1 4^m«ffl«s 

g9 3 OOi^^cffecDSMe^J^cCv'XT'A^jf^Sb^-iie, 
^fcccD;^^':.^«. IEai^a9 3 0^il6BX0iA^^ 
M9 3 2^fflC^rf^»-r'5o ^«:7^Jl.^^9 3 4«. 

[ 0 1 0 6 ] C<DX ^ ^<Dj^f4fflP«. ZLr>(DJ&^. 

n-enajis^S9 4 oro'9 4 2 ^m^^x^mi^xi^co 

M:&^®3Blt?if 5. :7r>9 4 4». CO^n^^B^ 

n'?fci^(icmi^^^ctf)^x^i>o ^ 
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[0107] mimwmt. :^fx^;i<>-7-ia^Tsci 

6 5o m^fit. ^*20ps i cciraE-r-sciT^iii^^s 
1 9 p s i ccaEisS^nrt^^r*>5^o c^urtB;^^ 

^9 4 4 5*. E:^fgtt^^--t^>9 4 eCCA^o COX 

9 3 o^igajj-r-s/ca^^ccfflc^^neo fflis^n/c/N'»7- 

[0108] x^;^^^•>d^^S®(D^±l:^? 9 4 8 ^<f: 20 

5 0rgPU1^7&^tt^W$ti. ^/c0iR5ti/c*^i. « 
ffl^>^9 0 2(C^$tl-So iafP»J<D*^S<3l7k?L9 5 

4fci£:vg<?:$n^r*5 5o CCDa*?Ui. $fJ®^g9 

1 4tc<i:orn> SSS£$nri^^7K3&^ 

^T^^ii^cc, m^iS!mt;$ti^o -^^v-Rtj^mm^ 

<D^m^^. ism. M^rmmc^v^omnmkirmm 30 
[0 10 9] co^H^«. y^y-ji'-fe>-t^^fflt>rfp 

im^a CO-fe>1;t-«. ^ 1 0Cc^5n/c^?f5L//c^*4 
m?fe^ffll^-5o Pt -Rury-Kl 00 2«. 

4->^si 0 0 4tcg^Lr*5 0. -eomfsa^p t 

K(03(g-C^-So 

[0110] iJV- K 1 0 0 6 (Ri/ry- K) ^ 
LXCOz^^miy. IS/c;^y- K«y'P h>*7K^CC 50 
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[0111] LfcfA-oX. C©Jgj£«. ;XCDSS 
( + ) H,0 + CH,OH — CO, H- 6H* + 6 
e" 

(-) 2H* + 2 e- H, 

[0112] ^mff^&^SmjEIUSS 1010 tc 
^n-So SSfetH 0 1 2:<)5^;S:aiJ^-r-S« 01 1«. 

n:/D-fe 5ritr*n«J:< , 01 1 h 5ti/cM 

<s^fflc^riij^5n/c^ftic>pti£;-r^^*>ifci^^ ^ y- 

[0 113] c(D^0^cD^>^-o(Dm^j^^^$mti. asft 

g-c^^y-^;i'^«^&*r^ii^>^;&^*^r^6^o ^^?y 

a 1 2Cc0^^nrc>'So sSPgoy 
^^(D2 5M (Mobil) y;<>^*tt^H^:/<D-fe':f -^-Y 

ju^iiijl t^r ^ c 6fsi 6;&><7)^^ b*^:^*fiiK5^K^* 
■r'S/cis?)Ccfflc>e>n'5o cti6(D-fe':t^-< 3--1 

0 :t > F D - ACDffiHrJl 1 e> 3 ^ CC^J^j: ^ 
[0114] 

1 2 3 CH3OH. H,0. O^. H, 

2rffli^6nrt^'5(D«. "tjiy^-r^h. ^^^^o-ff^-^ 
[0115] ^Sttcpyy'P-^ 
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«i L /ci*.^&c^ n^ncD^m r -fe > :/ y u r c ^ 
[0116] mm(owmy^ 1 ^w^^. mm^u 

[0117] :7*^;^^-^^SS*/c«^SlS(D:7a->' a 

[0 118] ^':ftf>h. ^mm,mcmm.^mr. 

mmmcj:'oxmm:^ti^o mmt. ^mxmm^m 
m ? tifc^m.^ + >^^^m o r Moon 2 (DfflijMtc^;&:»n 

mf&^mf)^ ^ ma^iL^'jccjgM-r c <l cc i o 

[0 119] CCD^H^Oll2<Df^^]teSI«5i. 40 
>ix-Htcx^'> h^gJStin^-So ^^>^n;:<«. 
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(Dm^mLmm(>cm^LX(.>ho 

[0120] ^/c. fcf- Fi^-JU^Mt^n^^^lSr^r 
[0121] C(DilJfifiS«l5S. -ssrfe-=e>?^-jKDK 

^^^A.X\.^tj:<XUtj:fbtj:{.K I^filtc. zl-ocDKS 

ry-KffJjtJ. ||2cD^^y-;ucDy n-y Y-;i/Ktc 

-y Hi, n2(D>'N'-r;i<-^^?tbOTy- KfflKc 
ffiLrC>-5o C(Dll2C^>y^V^i<-^S?tfe<D/7y- KfflJ 

[0122] «^cD^^>®:<Dlljte^s«l(D^€^±fBccf^^ffl^ 

tf^^cimtrhctffix^hx$>h^. 't(D^'>tj:^^(D 

[01] c<mm(fCj:hmmmm(Dm:mm^mr-d» 
V ^mmx$>hx$>ho 

mS] fyn> i^mmm) ^x>n^ KU/i::^-3j< 

-)v ms^m-rm^mxihho 
me] 05(D6-6^K:ar>r^»TL/cJf35bt^yp 
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CLAIMS 



[Claim(s)] 

[Claim 1] It comes at least to have an anode and a cathode electrode, a 
fuel feeding pipe, and the flow field element that operates so that a 
fuel may be supplied from said fuel feeding pipe to either [ at least ] 
said anode or a cathode electrode. Said flow field element is forced to 
one [ said ] electrode. And have two or more island fields and each 
island field has a pressurization front face and a side face. The 
pressurization front face is forced to one [ said ] electrode. Moreover, 
said flow field element It has the flow field field which encloses said 
^ side face, and said flow field field is open for free passage with said 
fuel feeding pipe. Said fuel feeding pipe It has at least one opening 
which carries out opening to the flow field which extends in a certain 
direction. It is the direct supply type methanol fuel cell characterized 
by being constituted so that the fuel might be supplied in said 
direction in the flow field, said direction may have extended in the 
shape of [ which crosses one and directly / of said side face ] a 
straight line and said fuel feeding pipe may supply said fuel to one of 
said the side faces directly, 

[Claim 2] It is the fuel cell with which it is characterized by for said 
island field being a rectangle in a fuel cell according to claim 1, and 
supplying directly one of said the side faces in which said fuel extends 
at right angles to said direction in parallel [ the major axis ] with 
said direction and. 

[Claim 3] It is the fuel cell which said fuel feeding pipe is equipped 
with two or more nozzles in the fuel cell according to claim 2, and all 
are prolonged in said direction, and is characterized by all supplying a 
direct fuel to one of said the side faces. 

[Claim 4] It is the process which forces a flow field element to an 
electrode. Said flow field element It has two or more island fields, and 
there are a top face and a pressurization front face which has a side 



face in the each. The pressurization surface top face is forced on said 
one electrode. Moreover, said flow field element The process which has 
the flow field field which encloses said side face, How to supply a fuel 
to the electrode of the type which needs the thing which come to contain 
the process to which supply a methanol fuel to one of said the one side 
face of said flow field element directly, and the turbulent flow in the 
flow of a fuel is made to increase, and which is pressurized. 
[Claim 5] It comes at least to have an anode and a cathode electrode, a 
means to supply a fuel, and the flow field element that operates so that 
a fuel may be supplied from said fuel-supply means to either [ at 
least ] said anode or a cathode electrode. Said flow field element is 
forced to one [ said ] electrode, and it has two or more island fields. 
Moreover, said flow field element The direct supply type methanol fuel 
cell characterized by having a means to produce a turbulent flow in said 
fuel furthermore. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the supply approach 
of the direct supply type methanol fuel cell by which it was improved 
for the system which operates without using an acid electrolyte or a 
reformer, and its fuel. 
[0002] 

[Description of the Prior Art] The transportation car which operates 
with the internal combustion engine of a gasoline power mold is becoming 
the source of many environmental problems. The product which comes out 
of an internal combustion engine produces the problem to which smog and 



other exhaust gas related. By the various cures against pollution 
control, the exhaust gas component which a certain kind does not have is 
made into the minimum. However, the process of combustion essentially 
generates a certain exhaust gas. Moreover, even if it can make exhaust 
gas environment-friendly extensively, the internal combustion engine 
which uses a gasoline as the base still depends on the fossil fuel of 
non-r epr oduc i b i 1 i t y . 

[0003] Many groups have explored the suitable solution of these energy 
problems. The fuel cell is mentioned as solution with one possibility. A 
fuel cell reacts chemically using the energy from a refreshable fuel 
ingredient. For example, a methanol is a completely refreshable source 
of supply. Moreover, a fuel cell uses an oxidation reduction reaction 
instead of a combustion reaction. Typically, most of the end product 
obtained from the reaction of this fuel cell are a carbon dioxide and 
water. 

[0004] Some conventional methanol fuel cells used the "reformer", in 
order to change a methanol into H2 gas used with a fuel cell. The 
methanol fuel cell used the electrolyte of strong acid. The artificers 
of this invention proposed first the technique of operating a direct 
fuel cell from a methanol, and the so-called direct supply type methanol 
fuel cell, without using an acid electrolyte. The theme matter of the 
amelioration is indicated by these artificers' U.S. Pat. No. 5,599,638, 
and refer to the patent concerned for it to extent required for a 
suitable understanding. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention carries out 
further amelioration of such a methanol direct supply mold fuel cell, 
and aims at offering the supply approach of the good methanol fuel cell 
of fuel efficiency, and its fuel. 
[0006] 

[Means for Solving the Problem] The direct supply type methanol fuel 
cell of this invention Have at least an anode and a cathode electrode, a 
fuel feeding pipe, and the flow field element that operates so that a 
fuel may be supplied from a fuel feeding pipe to either [ at least ] an 
anode or a cathode electrode, and it is constituted. Said flow field 
element is forced to one [ said ] electrode. And have two or more island 
fields and each island field has a pressurization front face and a side 
face. The pressurization front face is forced to one [ said ] electrode. 
Moreover, said flow field element It has the flow field field which 
encloses said side face, and said flow field field is open for free 
passage with said fuel feeding pipe. Said fuel feeding pipe It has at 



least one opening which carries out opening to the flow field which 
extends in a certain direction. A fuel is supplied in said direction in 
the flow field, said direction has extended in the shape of [ which 
crosses one and directly / of said side face ] a straight line, and said 
fuel feeding pipe supplies said fuel to one of said the side faces 
directly. 

[0007] Moreover, in the embodiment of the fuel cell of this invention, 
said island field is a rectangle, that major axis is parallel to said 
direction, and said fuel is directly supplied to one of said the side 
faces which extend at right angles to said direction. 
[0008] In the embodiment of the fuel cell of this invention, said fuel 
feeding pipe is equipped with two or more nozzles, and all are prolonged 
in said direction, and all supply a direct fuel to one of said the side 
faces in it further again. 

[0009] In the embodiment of the fuel cell of this invention, it has a 
means to produce a turbulent flow in said fuel further again. 
[0010] This invention offers the approach of supplying a fuel to a 
direct supply type methanol fuel cell. Moreover, that approach It is the 
process which forces a flow field element to an electrode. Said flow 
field element It has two or more island fields, and there are a top face 
and a pressurization front face which has a side face in the each. The 
pressurization surface top face is forced on said one electrode. 
Moreover, said flow field element It has come to contain the process 
which has the flow field field which encloses said side face, and the 
process to which supply a fuel to one of said the one side face of said 
flow field element directly, and the turbulent flow in the flow of a 
fuel is made to increase. 
[0011] 

[Embodiment of the Invention] Based on artificers' further research 
achievements, the various amelioration to the structure of a fuel cell 
itself is indicated here. Preparation by which the electrode which 
improves an operation of an electrode was improved is included in these 
amelioration matters. The amelioration catalyst which raises the 
effectiveness of methanol generation is included in the operation of an 
electrode. An expensive platinum catalyst is used for a fuel cell. The 
electrode method of preparation offered here defines the technique which 
is decreased, can be lacking and can carry out the need of using a 
platinum catalyst. The technique which forms a cathode electrode is also 
indicated here. These techniques make the optimal an operation of the 
cathode used with incompressible air. By this, ambient temperature and 
atmospheric pressure can be permitted now in a reduction mechanism, and 



the effectiveness of a fuel cell can be improved further. Moreover, the 
technique of electrode formation is also explained and the technique of 
preparing membranous conditions is also included in it. Formation of a 
desirable membrane electrode assembly is also defined especially. This 
invention also attains to the design of the flow field which makes it 
easy to supply liquid fuel to a catalyst again. 

[0012] This fuel cell system needs to be used in a final product after 
all. This final product may be an internal combustion engine, or may be 
much easy electronic equipment like radio. Any products which operate 

electrically can be operated based on the power generated from these 
fuel cells. The artificers of this invention found out a certain 
technique of improving many of these troubles that may happen, by other 
approaches while improving this actuation. The technique of this 
invention enabled ''system actuation'' by explaining the technique of 
operating this fuel cell as some whole systems again. The sensor for 
measuring methanol concentration and other important parameters is 
contained in these system technologies. This artificer understands the 
thing for which the various sensors for detecting various parameters 
will be required. This artificer was not able to find a commercial 
sensor. The approach of transforming into this invention the technique 
used with this fuel cell for formation of a sensor is indicated. Using 
the technique of this fuel cell, this sensor maintains high 
dependability and operates. Another technique defines formation of a 
unipolar cell. 

[0013] A platinum-ruthenium catalyst is used for the liquid distribution 
system indicated by the patent which made reference by our above on an 
anode, and the platinum catalyst is used for it on the cathode, the 
perf luoro-sulfone film — desirable — DuPont Nafion (Nafion) 
(trademark) 117 is used as a polymer electrolyte membrane. An important 
thing is that this system needed to use neither any acid electrolytes 
nor a reformer, and operated. The various properties which various 
ingredients have were changed and this amelioration was made. 
[0014] By raising a hydrophilic property for an anode electrode using an 
ionomer additive, the accessibility of the methanol water solution on 
the front face of an anode is improvable. The option which raises the 
hydrophilic property of an anode was using the electrolyte containing 
superacid ("C8 acid"). For example, since those molecule sizes of 
another methanol derivative fuel like trimethoxy methane "TMM" are large, 
migratory [ of a fuel ] (crossover) becomes small for other properties. 
[0015] These and other fields of this invention are explained below with 
reference to an accompanying drawing at a detail. 



[0016] Drawing 1 shows the liquid supply organic fuel cell 10 which has 
housing 12, an anode 14, a cathode 16, and the solid-state polymer 
proton conductivity cation exchange electrolyte membrane 18. An anode 14, 
a cathode 16, and the solid-state polymer electrolyte membrane 18 are 
desirable single multilayer composite-construction objects, and are 
called a membrane electrode assembly here so that it may explain further 
below at a detail. The pump 20 is formed in order to carry out pumping 
of the solution of an organic fuel and water into the anode room 22 of 
housing 12. The mixture of the organic fuel and water is taken out from 
an exit port 23, and recycling is carried out through the recycling 
system which is explained below with reference to drawing 2 and which 
has the methanol tank 19. The carbon dioxide generated at the anode room 
is emitted through the port 24 in a tank 19. The compressor 26 of oxygen 
or air is formed in order to supply oxygen or air into the cathode room 
28 in housing 12. Drawing 2 explained below shows the fuel cell system 
incorporating the stack of each fuel cell containing a recycling system. 
The following detailed explanation of the fuel cell of drawing 1 mainly 
performs the structure and the function of an anode 14, a cathode 16, 
and the film 18 as a core. 

[0017] In advance of use, the anode room 22 is filled with the mixture 
of an organic fuel and water, and fills the cathode room 28 with air and 
oxygen. An organic fuel passes and circulates through an anode 14 during 
actuation, on the other hand, pumping of oxygen or the air is carried 
out into the cathode room 28, and it passes and circulates through a 
cathode 16. If electric load (not shown) is connected with an anode 14 
between cathodes 16, electric oxidation of an organic fuel will take 
place with an anode 14, and electric reduction of oxygen will take place 
with a cathode 16. When such a different reaction occurs with an anode 
and a cathode, an electrical-potential-difference difference arises in 
these 2 inter-electrode. The electron generated by electric oxidation 
with an anode 14 conducts through an external load (not shown), and, 
finally is caught with a cathode 16. The film electrolyte 18 is crossed 
directly, the hydrogen ion, i. e. , the proton, generated with the anode 
14, and it is conveyed to a cathode 16. Therefore, the flow of a current 
is maintained with the electron which passes the flow and the external 
load of the ion which passes a cell. 

[0018] As mentioned above, an anode 14, a cathode 16, and the film 18 
form one compound layer structure object. In the desirable embodiment, 
the film 18 is formed by Nafion (trademark) of a perfluoro-** proton 
exchange film ingredient. Nafion (trademark) is the copolymer of 
tetraf luoroethylene and a perf luoro-vinyl ether sulfonic acid. Other 



film ingredients can be used. For example, the film of the complex of an 
alteration perfluoro-** sulfonic-acid polymer, the Fori hydrocarbon 
sulfonic acid, and two or more sorts of proton exchange film can be used. 
[0019] From the particle of a platinum ruthenium alloy, it is made to 
distribute on the carbon of the large surface area as detailed metal 
powder, i. e. , ''structure where it does not support'', that is, an anode 
14 is "support structure" and is formed. The carbon of large surface 
area is the U. S. A Cabot Inc. company provides. Vulcan XC-72A An 
ingredient [ like ] is sufficient. In order to perform electrical 
installation with the particle of the electrocatalysis, the backing (not 
shown) of a carbon fiber sheet is used. Marketing A Toray (trademark) 
paper is used as an electrode backing sheet. The alloy electrocatalysis 
of the support structure on the backing of a Toray (trademark) paper is 
the U. S. Massachusetts hula MINGAMU whereabouts. It can obtain from E- 
Tek and an Inc. company. Or both the electrocatalysis of the structure 
where it does not support, and the electrocatalysis of support structure 
are combined with a Teflon (trademark) binder. An anode can be 
manufactured by the chemical approach sprinkled on Toray (trademark) 
paper backing. How to manufacture an electrocatalysis electrode, without 
spending many hours efficiently is explained below at a detail. 
[0020] The second metal can use the alloy of the platinum base which is 
tin, iridium, an osmium, or a rhenium instead of a platinum ruthenium. 
Generally, selection of an alloy is performed depending on the fuel used 
for a fuel cell. A platinum ruthenium is desirable in order to carry out 
electric oxidation of the methanol. In the case of a platinum ruthenium, 
the amount of the alloy particle added in an electrocatalysis layer is 
0.5 - 4.0 mg/cm2. The range is desirable. Electric oxidation with the 
more efficient higher one is realized rather than addition level is low. 
[0021] A cathode 16 is a gas diffusion electrode and a platinum particle 
is joint ******** to one field of the film 18. As for the anode 14 of 
the film 18, it is [ a cathode 16 ] desirable to form with the platinum 
of the structure combined with the field of the opposite side where it 
does not support, or support structure. U. S. The platinum black (fuel 
cell grade) or the U.S. of the structure where it does not support which 
can obtain from a Johnson Matthey Inc. company The platinum ingredient 
of the support structure which, can come to hand from an E-Tek Inc. 
company fits cathodes. It is desirable like [ in the case of an anode ] 
to carry the metal particles for cathodes on a carbonaceous backing 
ingredient. The amount which carries out the load of the 
electrocatalysis particle on carbon backing is 0.5 - 4.0 mg/cm2 
preferably. It is the range. The backing of an electrocatalysis alloy 



and a carbon fiber has given hydrophobic ity required to remove 
efficiently the water which contained 10 - 50% of the weight of Teflon 
(trademark), and generated the three-phase zone, and was generated by 
electric reduction of oxygen. 

[0022] During actuation, a density range passes the anode 14 in the 
anode room 22, and circulates the mixture (neither an acid electrolyte 
nor an alkaline electrolyte is contained) of the fuel which is 0.5-3.0 
mols/1. , and water. Preferably, the rate of flow of the range for 10 - 
500mL/is used. When the mixture of a fuel and water passes and 
circulates through an anode 14, in the case of an instantiation methanol 
cell, it is the following electrochemical reaction. Anode: CH3 0H+H2 0- 
>C02+6H++6e- (1) 

******** and an electron are emitted. 

[0023] The carbon dioxide generated at the above-mentioned reaction is 
taken out through an outlet 23 with the solution of a fuel and water, 
and is separated from the solution by the vapor-liquid-separation 
machine (with reference to drawing 2 , it explains below). Subsequently 
recycling of the solution of a fuel and water is carried out into a cell 
with a pump 20. 

[0024] The electrochemical reaction shown by the above-mentioned formula 
(1) and other electrochemical reaction which performs electric reduction 
of oxygen which catches an electron to coincidence occur with a cathode 
16, and it is the following type. Cathode: 02+4H++4e~>2H20 (2) 
It is come out and expressed. 

[0025] By each electrode reaction expressed in (2) as a formula (1), it 
is the following formula about an instantiation-methanol fuel cell. 
Cell: CH30H+1.502->C02+2H20 (3) 

It comes out and the whole reaction expressed is performed. 
[0026] With the fuel of concentration high enough, it is 500 mA/cm2. 
High current density is maintainable. However, by such concentration, 
the passing speed (crossover rate) of the fuel which crosses the film 18 
and faces to a cathode 16 increases even to extent to which the 
effectiveness and the electrical order of the fuel cell fall 
intentionally. At concentration lower than 0. 5 mols / L, actuation of a 
cell is 100 mA/cm2. It is limited to the current density of the 
following. It was found out that the low rate of flow can be applied in 
the case of low current density. Since it increases but also the 
transportation mass velocity to the anode of an organic fuel not only in 
order to remove the carbon dioxide generated according to 
electrochemical reaction when making it operate with high current 
density, the high rate of flow is required. Moreover, in the low rate of 



flow, that a fuel passes the film and moves to a cathode from an anode 
decreases. 

[0027] Preferably, oxygen or air passes and circulates a cathode 16 
under the pressure of the range of 10 - SOpsig. If it is made a pressure 
higher than an external world pressure, in the case of high current 
density, the mass transport of the oxygen to the location of 
electrochemical reaction will be improved especially. The water 
generated by electrochemical reaction in a cathode is carried out of the 
cathode room 28 by the flow of oxygen through a port 30. 
[0028] In addition to electric oxidation being carried out with an anode, 
the liquid fuel which is dissolving in water penetrates the solid-state 
polymer electrolyte membrane 18, and combines it with oxygen on the 
front face of the electrocatalysis of a cathode. This process mentions a 
methanol as an example and is expressed with a formula (3). This 
phenomenon is called "fuel migration (fuel crossover).'' A fuel is 
consumed without the action potential of an oxygen electrode falling, 
consequently generating useful electrical energy by migration of a fuel. 
Generally, migration of a fuel is a parasitism reaction which reduces 
the engine performance and generates heat within a fuel cell while 
reducing effectiveness. Therefore, it is desirable to make passing speed 
of a fuel into min. This passing speed is proportional to the 
permeability of the fuel which passes a solid-electrolyte membrane, 
concentration increases, and it increases as temperature rises. The 
permeability to membranous liquid fuel can be reduced by choosing a 
solid-electrolyte membrane with low moisture content. If the 
permeability to a fuel is reduced, passing speed will fall. Moreover, 
the fuel with a large molecular size has a diffusion coefficient smaller 
than a fuel with a small molecular size. Therefore, permeability can be 
lowered by choosing a fuel with a large molecular size. Although a 
water-soluble fuel is desirable, the fuel of a medium presents 
permeability with low- solubility. Since the fuel of a high-boiling point 
does not evaporate, transportation of these fuels that let the film pass 
is performed by the liquid phase. Since steamy permeability is higher 
than a liquid, generally the fuel of a high-boiling point has low 
passing speed. The concentration of liquid fuel can be lowered also in 
order to make passing speed small. The hydrophobic section and the anode 
structure over which the hydrophilic part is distributed the optimal 
prevent that can maintain electrochemical reaction by getting wet 
moderately with liquid fuel, and the fuel of an excessive amount 
approaches a film electrolyte. Therefore, if the structure of an anode 
is chosen suitably, high performance and desirable low passing speed can 



be obtained. 

[0029] Since water can be penetrated at temperature higher than 60 
degrees C, most quantity of water crosses the film by transparency and 
evaporation, and a solid-electrolyte membrane is conveyed. The water 
conveyed through a solid-electrolyte membrane is condensed within a 
water recovery system, and is sent to a water tank (this water recovery 
system and tank are explained below with reference to drawing 2 at a 
detail), and recycling of that water can be carried out into the anode 
room 22. 

[0030] Inter-electrode [ two ] is conveyed to the water generated with 
the proton generated with the anode 14, and the cathode 16 by the proton 
conductivity solid-electrolyte membrane 18. It is important for 
operating organic / air fuel cell effectively to maintain the high 
proton conductivity of the film 18. The moisture content of an 
electrolyte membrane is maintained by making it contact liquid fuel, the 
mixture of water, and directly. Let preferably thickness of a proton 
conductivity solid-state polymer electrolyte membrane be the range of 
0. 05-0. 5mm. Superfluous resistance may be presented while the polymer 
will bring about the dimensional change which swells and is going too 
far and does damage with the solution of liquid fuel and water, if it 
may become the membrane electrode assembly which was inferior in the 
mechanical strength when the film thinner than 0.05mm was used and the 
film thicker than 0.5mm is used on the other hand. The ionic 
conductivity of an electrolyte membrane must be larger than lohra-lcm-1, 
in order to have the internal resistance which can permit a fuel cell. 
[0031] As mentioned above, the permeability of an electrolyte membrane 
to liquid fuel must be low. film made from a perfluoro-** sulfonic-acid 
polymer like Aciplex (trademark) (Japan' s Asahi Glass Co. company 
manufacture) with which Nafion (trademark) and a property are similar 
although it was found out that the Nafion (trademark) film is effective 
as a proton conductivity solid-state polymer electrolyte membrane, and 
the U.S. the polymer film which the Dow Chemical Co. company is 
manufacturing — for example, — XUS 13204. 10 It can use. The film of 
polyethylene and a polypropylene sulfonic acid, the film of polystyrene 
sulfonate, and the film (for example, U.S. RAI Corporation film which 
the shrine manufactured) of the sulfonic acids of other Fori hydrocarbon 
bases can also be used according to the temperature and the period when 
a fuel cell operates, acid equivalents differ or chemistry organizations 
differ — **** (for example, the frame of an acidic group or a polymer 
is embellished) — or low fuel permeability can be attained using the 
film of the complex which consists of two or more sorts of those proton 



conductivity cation exchange polymers from which water content differs 
or the class and extent of bridge formation differ (for example, the 

bridge is constructed by multivalent cations, such as aluminum3+ and 
Mg2+). The film of such complex can be manufactured and high ionic 
conductivity and the low penetrable ************ electrochemical 
stability over liquid fuel can be attained. 

[0032] It is not necessary to use the fusibility acid of isolation, or 
the electrolyte of a base, and a liquid supply type direct oxidation 
type organic fuel cell is obtained by using the solid-state poly 
membrane of proton conductivity as an electrolyte so that I may be 
understood from the above explanation. The only electrolyte is the 
solid-state poly membrane of proton conductivity. The acid of the 
gestalt of isolation does not exist in the mixture of liquid fuel and 
water, since a free acid does not exist — present — business — the 
corrosion by acid induction of the cell components which tend to happen 
in the organic substance / air fuel cell of the technical acid base is 
avoided. This brings considerable flexibility to the ingredient 
selection for a fuel cell and a coordinated subsystem. Furthermore, 
since the carbonate of fusibility is not formed unlike the fuel cell 
which contains a potassium hydroxide as a liquid electrolyte, the cell 
engine performance does not fall. Moreover, a parasitism short-circuit 
current is avoided by use of a solid-electrolyte membrane. 
[0033] reaction of further amelioration direct mold methanol / liquid 
supply type fuel cell Anode CH30H + H20 = 6H++C02+6e- Cathode 1. 502+6H - 

- ++6e-= 3H20 Net CH30H It is +1. 502 = 

C02+2H20. 

[0034] The various amelioration at the time of manufacturing and forming 
the desirable structure and the desirable ingredient which are used by 
this invention is described by this specification. It was confirmed by 
the various experiments conducted by artificers that the desirable 
catalyst ingredient of one specification is a platinum ruthenium C'Pt- 
Ru'O. The various processes which combine these two metals are possible. 
Artificers found out that the direction of the powder of 2 metallicity 
which has a ruthenium particle separate from a separate platinum 
particle brought about a result better than a platinum ruthenium alloy. 
Since the desirable Pt-Ru ingredient used by this invention has big 
surface area, it makes contact between this ingredient and fuel easy. 
Although platinum and a ruthenium were used by catalytic reaction, this 
artificer found out that it was important that the mixture of a platinum 
ruthenium is mixed by homogeneity over the whole ingredient, and spacing 
is vacated at random, i. e. , that ingredient must be homogeneous. 



[0035] The 1st field of this invention is forming the platinum ruthenium 
2 metallicity powder which has a part according to unique individual of 
a different ingredient combining a different metal. Although a certain 
association exists among particles, it guarantees that the technique of 
this invention makes extent of association the minimum. The process 
which forms a desirable ingredient is indicated on these specifications. 
First, the slurry which put platinum salts and a ruthenium salt into the 
hydrochloric acid is formed. Platinic chloride hexa hydrate salt 
H2PtC16. 6H20 is made to generate by dissolving a platinic chloride 
crystal in a hydrochloric acid. K2RuC15 and H20 of a ruthenium salt are 
made to generate from the potassium salt of a PENTAKUROROAKUO ruthenium 
(III). A 12. 672g platinic chloride crystal is mixed with 600ml of the 
crystal of the potassium salt of a 13. 921g PENTAKUROROAKUO ruthenium, 
and an one-mol hydrochloric acid. The mixture of an acid and a salt is 
stirred for 15 - 30 minutes, and homogeneous mixture is obtained. 
[0036] Subsequently, by adding a 140g [ per ml/m ] sodium carbonate 
(Na2C03) at the temperature between 20-30 degrees C, it neutralizes to 
this acid slurry and it is settled. In the meantime, the carbon dioxide 
will be violently emitted from this solution. Adding a sodium carbonate 
is continued until emission of this gas finishes. That solution changes 
to tea black at this time. Artificers found out this thing for about 15 
minutes to this. While performing this actuation, maintaining to 
suitable pH is important and pH should be maintained in the 9. 25 
neighborhoods by adding a sodium carbonate slowly. 

[0037] Subsequently, this ''a gray powdered lump (grey powdery mass)'' is 
processed, and water is evaporated from that slurry. It takes 2 hours 
and the solid of the shape of 1 hour thru/or black glue which the 
ingredient dried and became a lump at last is formed in this evaporation. 
Next, this black glue-like solid is dried in a vacuum, or it is made to 
dry at 80 degrees C - 100 degrees C under a nitrogen air current. The 
solid-state of massive gray is obtained. The ingredient which still 
exists in a solution with the sodium chloride in addition is contained 
in this solid-state. In addition to hydroxylation ruthenium =Ru (OH) 3, 
platinum hydroxide =Pt (0H)4 and ''a sticky thing (gunk)'', i.e., a 
chloride, and it, there is superfluous Na2C03 in the chemical contents 
of the powder of this gray. Artificers presume that these excessive 
ingredients maintain separation between platinum and a ruthenium. If 
maintained only with these platinum and a ruthenium ingredient, they 
will sinter and join together and the magnitude of a particle will 
become large. The buffer of the carbonate between particles has 
prevented fusion. 



[0038] Next, it is returned under the ambient atmosphere of hydrogen and 
an argon, and this massive solid material changes to a metal from a salt. 
This ingredient is moved and changed into a glass boat. This boat is 
arranged in the core of the glass tube of a tube furnace. The ingredient 
is made to return instead of [ its ] in the mixed gas which consists of 
7% of hydrogen, and 93% of argon near 225 degree C in the mixed gas of 
hydrogen/nitrogen. This gas should have the boat top passed by the per 
minute 50-200ml rate of flow. Maintaining this gas stream is continued 
in that heating ambient atmosphere for 14 hours. And per 40 degrees C is 
made to cool the catalyst powder, still continuing passing hydrogen to 
the powder. Thereby, platinum, the particle of ruthenium **, and the 
mixture that consists of other chlorides and carbonates in addition to 
it are formed. 

[0039] The obtained ingredient must be washed next. This ingredient 
performs six washing by several washing, for example, 60 degrees C. By 
each washing, the sample in a glass boat is moved to the beaker into 
which 11. of 60-degree C deionized water was put. The platinum ruthenium 
is insoluble in water. Therefore, even if it washes, it is uninf luential 
into a platinum ruthenium ingredient, and only other ingredients are 
removed. In each washing, since the process which stirs a water solution 
for 15 minutes is performed, the chloride and carbonate of fusibility 
dissolve. Since the magnitude of metal particles is submicron, they form 
the mixture of colloid instead, without sinking to a bottom. Even 40 
degrees C is made to cool this solution. Centrifugal separation of this 
solution is later carried out by 3000rpm for 1 hour. The clear 
supernatant remains according to a centrifugal separation process. It is 
being begun to move the liquid which besides becomes clear, and black 
sediment is moved and changed into the flask into which 11. deionized 
water [ 60-degree C ] was put. Any chlorides which dissolved are removed 
by this further washing. 

[0040] This washing process is repeated 6 times in all. It turned out 
that it is important to stir and carry out centrifugal separation of the 
water in order to remove a chloride on the whole. These chlorides are 
harmful for a catalysis. However, although artificers were the binders 
which need these chlorides to stop the fusion of an ingredient to the 
minimum, they found out that it had to be removed later. 
[0041] After performing final centrifugal separation actuation, the 
powder is moved to a beaker and it dries in 60-degree C vacuum oven for 
3 hours. It may replace with this and this ingredient may be freeze- 
dried. A platinum ruthenium catalyst [ activity / size / which can flow 
freely / submicron ] is acquired by this. It is important to note that 



the dry ingredient is submicron size, therefore that they are easily 
carried with air. In order to secure insurance, it must equip with a 
submicron mask. 

[0042] It turned out that this activity catalyst powder contains the 
homogeneous mixture of the platinum particle of submicron size, and a 
ruthenium particle. Moreover, the residue of Ru02, ruthenium oxide, and 
the amount of traces of a ruthenium alloy also exists. This powder is 
used as a catalyst on an anode so that it may indicate on these 
specifications. 

[0043] The platinum salts and the ruthenium salt which are the first 
product by this converting method may be changed with a titanium dioxide 
(Ti02), iridium (Ir), and/or an osmium (Os). These ingredients can be 
used that the engine performance of a fuel cell should be improved at 
comparatively little cost, 

[0044] The particle which performed this processing as compared with the 
particle of the advanced technology shows the advantage which it was at 
the time. The particle of the advanced technology is a particle with a 
magnitude of 5 microns. The diacid-ized ruthenium was contained in these 
particles. When the particle of this invention is analyzed, it is shown 
that it is homogeneous mixture until it results in the particle of 
micron size. When it sees with a scanning electron microscope, there is 
neither a bright point nor a cloudy point, and all ingredients look 
overall to gray. This shows .that the ingredient homogeneous on the whole 
was formed of the mixed process. 

[0045] The ingredient prepared according to this process is called anode 
catalyst ingredient. If this anode catalyst is combined with the Nafion 
(trademark) solution etc. and a process is advanced further, it will 
become ''ink (ink).'' That with which the platinum metal and the ruthenium 
metal combined is contained in this so that it may indicate on these 
specifications. Artificers have found that the desirable ratio to the 
ruthenium of platinum is between 60/40 and 40/60, It is thought that the 
best engine performance is obtained at the time of 60% of platinum and 
40% of ruthenium. The engine performance will fall slightly, if a 
catalyst becomes 100% of platinum. The engine performance will fall 
rapidly, if a catalyst becomes 100% of ruthenium. 
[0046] By adding other additives in this salt, a property can be 
improved and this catalyst ingredient can be permuted by another cheaper 
ingredient. Artificers thought that this fuel cell should have been 
formed with the ingredient of a low price. Though regrettable, platinum 
is a very expensive ingredient. As long as it is today' s writing, a 
platinum ruthenium is the best ingredient as a catalyst. Artificers have 



studied using the permutation object to all or some of platinum of this 
catalyst. This permutation is due to the point on which a platinum 
ruthenium catalyst functions. 

[0047] the reaction which occurs with an anode — CHS 0H+H2 0- 
>C02+6H++6e- it is . Artificers think that the catalyst of this reaction 
is carried out, when a platinum ruthenium carries out the help which 
makes an ingredient dissociate on that catalyst front face. This 
ingredient pulls out an electron and makes them dissociate. This 
reaction can be explained as follows. 

[0048] A methanol is a carbon compound. A carbon atom is combined with 
other four atoms, three of the bond come out to a hydrogen atom, another 
bond comes out to a hydroxyl group, i. e. , OH. Platinum dissociates a 
methanol from bond with the hydrogen, and forms M=C-OH(M is catalyst of 
Pt or other metal sites) +3H+. A ruthenium dissociates hydrogen from the 
molecule (HOH) of water, and forms M-QH. Subsequently the thing in these 
front faces is newly together put as C02+6H++6e-. An anode generates H+ 
(proton), it is crossed from the anode to a cathode, and is returned 
there. This is called 2 functionality catalyst. 

[0049] A methanol which was indicated on these specifications, and any 
ingredients with the similar function to make water dissociate can be 
used instead of platinum. Artificers studied several sorts of such 
ingredients. They found out the alternative of platinum for the 
palladium and the tungsten which can dissociate C-H bond, a rhodium, 
iron, cobalt, nickel, etc. It seems that the engine performance whose 
molybdenum (Mo03), niobium (Nb 205), zirconium (Zr02), and rhodium (Rh) 
dissociate H-QH, and make it M-QH occurs. Therefore, it is the good 
catalyst which combined these. Ru, Ti, Os, Ir, Cr, and/or Mn are 
mentioned to the desirable catalyst which dissociates H-Q-H bond. 
[0050] A ruthenium may permute the all or part with the ingredient 
similar to a ruthenium. Artificers found out having many properties that 
iridium resembled the ruthenium. Therefore, in the 1st embodiment in 
this field, what combined platinum, a ruthenium, and iridium by phase 
contrast 50-25-25 is used. This adds salt H2IrC16 and H20 in the amount 
which was suitable for the first ingredient indicated above considering 
as the combination of 50-25-25 (Pt-Ru-Ir). Moreover, it turned out that 
fewer rutheniums are used for this catalyst and it works very well. 
[0051] The ingredient containing a titanium compound is mentioned as 
another ingredient with which it turned out that it has a certain 
advantage. Any titanium alkoxides and titanium butoxide, for example, 
titanium isopropoxide, or TiC14 can be added into the original mixture. 
By this, it is a platinum-ruthenium. - The final combination of Ti02 



</SUB> can be formed and it is also formed in the combination of 50-25- 
25 (Pt-Ru-Ti02) . A platinum-ruthenium-osmium can also be used. The 
osmium was added by mixture as salt H20sC16. 6H20, and it became clear 
that an advantageous property was brought about by this. Even when 
formed how, these ingredients used in order to form platinum ink must be 
attached to an anode. Various techniques can be used in order to attach 
this ingredient. Then, formation of an anode is explained below. 
[0052] Migration (crossover) of the formation fuel for carbon paper 
caused degradation in this fuel cell. Instead of reacting with an anode, 
a methanol happens, in case the fuel migration in this fuel cell passes 
through an anode. A methanol passes through an anode and penetrates a 
membrane electrode assembly, the film, and a cathode. A methanol may 
react with a cathode, and the effectiveness of a fuel will be reduced if 
it becomes so. 

[0053] The electrode of this invention is preferably formed using the 
base of carbon paper. An initiation ingredient is the New York State 
City of New York third avenue 500 whereabouts. Toray It can obtain from 
a shrine. TGPH-090 It is carbon paper. However, this paper pretreats 
first and improves that property. In this pretreatment, it is about 60% 
of solid-state. DuPont The ''Teflon (trademark) 30'' suspension of a 
shrine is used. Moreover, this paper may be the carbon fiber of the top 
piece mixed with the binder. After carrying out the roller cliff of this 
fiber, it forms the last ingredient of about 75% of porosity by carrying 
out combustion removal of the binder. Moreover, it is also possible to 
use a carbon cross paper. This is processed by the technique indicated 
on these specifications. Moreover, a carbon paper cross can also be used. 
This is processed with the technique indicated here and forms the 
backing of gaseous diffusion nature / current collector. 
[0054] The carbon paper carried out in desirable processing contains the 
paper with which the Teflon (trademark) particle was embedded inside. As 
for the tooth space between Teflon (trademark) particles, it is 
desirable that it is fully so small that a methanol cannot pass through 
that. For example, a better property is used even when using other 
methanol derivatives like TMM. This anode assembly is formed on the base 
of carbon paper. It means this carbon paper turning Teflon (trademark), 
and it adding Teflon (trademark), and improving a property. Artificers 
found out that there was balance important between the amount of the 
Teflon (trademark) added on a paper and a final property. 
[0055] It is important to maintain the amount of the Teflon (trademark) 
to be used to suitable balance so that it may indicate on these 
specifications. While this paper turns Teflon (trademark) and giving 



water repel lence, it is made for the mixture of platinum ink not to ooze 
through that paper. Although this paper needs to be a wettability, it 

does not need to be porosity. This delicate balance is brought about by 
being immersed and heating a paper. Since artificers found out that 
balance existed between extent and the amounts of sinking in to a paper 
of the wettability of a paper, they explain that here. 
[0056] First, the emulsion of Teflon (trademark) 30 must be diluted. 
Every Ig Teflon (trademark) 30 is added in the water in every 17. Ig. 60% 
of the weight of Ig Teflon (trademark) 30 is equivalent to 60g [ per 
100ml ] Teflon (trademark). This ingredient is poured into a suitable 
container like for example, a glass pan. Carbon paper is maintained 
until it sinks in into the ingredient. 

[0057] Immersion actuation **** the carbon paper of one sheet, and 
subsequently to the process which dips carbon paper, for about 10 
seconds, it corresponds in the solution until it gets wet clearly. 
Carbon paper is picked out from a solution using a pincette, making it 
not contact the paper as much as possible. However, the pincette itself 
draws the Teflon (trademark) on the property of Teflon (trademark), and 
distribution of a liquid becomes an ununiformity. In order to make this 
possibility into the minimum, the pincette by which the Teflon 
(trademark) coat was carried out is used. Carbon paper turns an angle 
downward, is held and makes a superfluous solution flow out. 
[0058] Much Teflon (trademark) will be torn off by surface tension if 
the ingredient lays on a glass front face with the surface tension 
property of a Teflon (trademark) emulsion. It meets and drops off, and a 
paper desiccation assembly is formed as shown in drawing 3 . The wire 
202 which gave two or more Teflon (trademark) covering is stretched on a 
perforated plate like a dish 200. It intersects perpendicularly and this 
stretched wire forms the prolonged two-set base materials 202 and 204. 
The carbon paper just processed with the Teflon (trademark) solution is 
held ranging over these base materials. Ideally, these wires are wires 
whose diameters are 0.43 inches and which carried out Teflon (trademark) 
covering. Although these dimensions are not delicate, if the area in 
contact with a paper is small, distribution of the suspension on a wire 
can be made more into homogeneity. The kink 206 is formed in the wire, 
it is made for carbon paper not to contact a wire along with the overall 
length of the die-length direction, and it makes the touch area still 
smaller by it. 

[0059] Subsequently it is put into the paper desiccation assembly shown 
in drawing 3 into 70-degree C oven for 1 hour. The carbon paper which 
processed is removed from a dish after desiccation, and is put in into 



glassware. Then, these are sintered in a 360-degree C oven furnace for 1 
hour. Weight is increasing the paper processed appropriately by 5% 
through this down stream processing. It is permissible if weight 
increase's being for 3 - 20%, speaking still more generally, a ******** 
[ that absorption with this sufficient paper was made ] — and/or, it 
**** in order to decide whether it is necessary to process a paper 
further. This ''substrate + catalyst bed'' forms a final electrode. 
[0060] Two desirable techniques which attach the catalyst containing a 
layer are explained here. That is, they are the direct applying method 
and spatter vacuum deposition. Other carbon paper containing the carbon 
paper used without using the special carbon paper ingredient which both 
explained the method of formation of law to the above and performing 
special processing in any way may be used. The direct applying method of 
this invention mixes the platinum ruthenium ingredient and the various 
ingredients which were explained above, or mixes a catalyst ingredient 
and various ingredients on other compounding agents of a certain and a 
general twist target. This catalyst ingredient is processed with the 
ingredient of the addition which improves a property. 
[0061] It mixes with an ionomer and platinum ruthenium powder is mixed 
with water repellent. A perf luoro-sulfonic acid (Nafion (trademark)) and 
the solution of the micro particle of Teflon (trademark) are mentioned 
to a desirable ingredient, 5g [ per 100ml of Nafion (trademark) 
solutions ] platinum ruthenium powder is added. 

[0062] 60% of the weight of Teflon (trademark) solid-state diluted 
suitably DuPont Shrine T-30 mixture is added. Then, the micro particle 
of such Teflons (trademark) is mixed. Dilution Teflon (trademark) 30 
suspension which contains in 4g deionized water preferably the solid- 
state of 12 percentage by weight into which the concentration liquid of 
Ig Teflon (trademark) 30 was put is prepared. 300mg deionized water is 
added in the 350mg of 12% of the weight of the above-mentioned Teflon 
(trademark) solutions. A 144mg platinum ruthenium is mixed in this 
solution. Subsequently the obtained mixture is mixed using a well-known 
ultrasonic blending technique with the conventional technique as 
"sonication. " Ultrasonic mixing is preferably performed within the 
ultrasonic bath which filled water with Fukashi (about 1/4 inches). 
This mixture "is ultrasonicated" for about 4 minutes. 
[0063] As mentioned above, the point that Teflon (trademark) must be 
first mixed with a platinum ruthenium, and about 15% of the weight of 
Teflon (trademark) must be prepared is important. Nafion (trademark) can 
be added only after making this mixture. Artificers found out that it 
might enclose the particle of platinum and a ruthenium, if Nafion 



(trademark) was added first. Therefore, the sequence of this actuation 
is delicate and important. At this time, 0. 72g (trademark) of 5% of the 
weight of Nafion is put into a jar, and sonication is performed for 4 
minutes once again. 1 square centimeter of electrodes covered as more 
generally saying hits, and it is necessary to add Img Nafion (trademark) 
about. The amounts of above-mentioned Nafion (trademark) are also few, 
or when only 652ml adds, they can change a solution. 
[0064] If this processing is performed, a black slurry-like ingredient 
will generate. Next, the black ingredient of the shape of this slurry is 
applied to carbon paper. The applying method may be performed by one 
[ which ] of many approaches. The easiest gestalt is applying the 
ingredient on carbon paper backing, changing a stroke in the different 
direction. In order to apply this, a brush with the small hair of a 
camel is used. The desirable amount which the ingredient mentioned above 
is an amount for forming the catalyst of sufficient amount to one side 
of the 2 inch x 2 inch piece of 5% of the weight of Teflon (trademark) - 
ized carbon paper. Therefore, spreading is continued until it will use 
all catalysts. 

[0065] The drying time for 2 minutes - 5 minutes should be established 
between covering, and each covering should be applied in the different 
direction so that an ingredient may be in half-dryness between covering. 
It is necessary to dry an anode for about 30 minutes after that. ''Press 
working of sheet metal" of the anode must be immediately carried out 
after progress of the 30 minutes. Actuation of this press working of 
sheet metal is explained to this specification. It is the porous carbon 
substrate used for the obtained structure diffusing gas and a liquid, 
and it is covered with 4 times per 1 square centimeter of catalyst 
ingredients. The alternative technology to which this ingredient is made 
to adhere is carrying out the spatter of that ingredient on backing. 
[0066] We have explained how to form an anode here. Next, the technique 
which subsequently forms a cathode about the technique in which the 
process which forms the desirable film (Nafion (trademark)) of proton 
conductivity involves is explained. 

[0067] the proton conductivity film — the desirable ingredient 
indicated here is Nafion (trademark) 117. However, in order that other 
ingredients may form the proton conductivity film, it can use. For 
example, it is possible to use other perf luoro-sulfonic-acid ingredients. 
It can be assumed that many different ingredients with a carboxylic-acid 
radical may also be used for this purpose. 

[0068] A desirable embodiment is DuPont. It begins from a shrine using 
Nafion (trademark) 117 which can come to hand. This ingredient is first 



cut in suitable magnitude. It is important to make it suitable magnitude 
and it is because the conditions of the last ingredient are decided by 
the magnitude. First, Nafion (trademark) is boiled in a hydrogen- 
peroxide solution. 5% of hydrogen-peroxide solution is got, and this 
film is boiled at 80-90 degrees C in this solution for 1 hour. 
Oxidizable organic impurities are removed by this. After performing the 
boiling process by this peroxide, that film is boiled for 30 minutes at 
about 100 degrees C in deionized water. The hydrogen peroxide absorbed 
by the film before that is removed with other water-soluble organic 
materials. 

[0069] Thus, the film with which processing was performed is boiled in a 
sulfuric-acid solution next. An one-mol sulfuric-acid solution is 
prepared by diluting the sulfuric acid of the condensed 18-mol 
commercial ACS grade. The acid of ACS grade contains only the metal 
impurity of an amount smaller than 50 ppm. By boiling this film at about 
100 degrees C in an one-mol sulfuric acid, that film can be more 
completely changed into proton conductivity. 

[0070] The processed ingredient is boiled for 30 minutes at 90-100 
degrees C in deionized water next. That water is thrown away, this 
boiling process is repeated further 3 times, and membranous purity is 
raised. 

[0071] After performing these washing processes, a sulfuric acid does 
not exist in the film, but it becomes a ''protonic'' gestalt completely. 
It is put in and saved by that in the sealed container at deionized 
water until the film is ready to perform further processing. 
[0072] A cathode configuration cathode is constituted by preparing the 
catalyst ink for cathodes first. Preferably, although the catalyst ink 
for cathodes is pure platinum, as other ink can be used and being 
indicated on these specifications, it may mix many of other ingredients 
in ink. A 250rag platinum catalyst is mixed with the 0. 5g water 
containing 37-1 / 2rag Teflon. Sonication of this mixture is carried out 
for 5 minutes, and it is aligned with 5% of Nafion (trademark) solution. 
Sonication of the obtained mixture is again carried out for 5 minutes, 
and a uniform dispersant is obtained. Enough ingredients to cover the 
2x2 inches piece of carbon paper with this are formed. It is unsettled. 
Toray Carbon paper can be used without Teflon (trademark) content. 
However, preferably, this ingredient changes Teflon (trademark), as 
mentioned above. Subsequently, the process which forms the paper which 
sank in 5% of Teflon (trademark) continues. Then, the paper is heated at 
300 degrees C for 1 hour, and a Teflon (trademark) particle is sintered. 
The ingredient is covered with PT of 4 mg/cm2/g by applying after that, 



as catalyst ink was mentioned above on the paper. Although the Teflon 
(trademark) content of this paper may change among 3 - 20%, it is 
desirable. [ 5% of ] 

[0073] In the alternative technology which forms a sputtering cathode, 
the platinum electrode which carried out spatter formation is formed. 
When this platinum electrode that carried out spatter formation was used 
as a plane air electrode, it became clear that it had the advantage 
which it was at the time. The process which manufactures the platinum 
electrode of sputtering formation is indicated by this specification. 
[0074] A cathode electrode performs a reaction called 02+4H++4e — > water. 
These 02 is received from the surrounding gas (gas) of a platinum 
electrode, and an electron and a proton are received through the film to 
this. This alternative technology for forming a cathode electrode starts 
using the platinum of the grade for fuel cells. This is Johnson-Matthey. 
It can purchase from many sources, such as a shrine. This 20-30g [ per 
surface area of 1 square meter ] platinum is applied to that electrode 
in the magnitude of a 0. 1-1-micron particle. 

[0075] The source of platinum is a solid-state rod-like ingredient. 
According to this embodiment, the spatter of that ingredient is carried 
out to the substrate formed as mentioned above. Platinum powder is first 
mixed with an aluminium powder. This mixing may be performed using the 
technique of salt combination which was performed when you could carry 
out, for example using a mechanical means or anode ink was manufactured 
and which was mentioned above. The spatter of the platinum aluminum 
mixture is carried out on carbon paper using a spatter known by 
semiconductor technology. 

[0076] The spatter of the platinum is carried out as follows using the 
system illustrated by drawing 4 . The carbon paper electrode 252 is held 
at the 4 inches standard target 250. This target rotates one time in 10 
seconds by the motor 254. According to the desirable technique used here, 
the spatter of the Pt is carried out from the 1st Pt source of supply 
260, and the spatter of the aluminum is carried out from the aluminum 
source of supply 262. Near 200 volt, platinum is 0. 23amps(es) and the 
spatter of the aluminum is carried out by 0. 15amps (es) . Two sources of 
supply collide at the include angle of 45 degrees toward a target from a 
different direction which faced each other. 

[0077] Although the pressure with artificers ideal for this sputtering 
was 20torr, it found out that the pressure of the arbitration between 1- 
50torr could also be used. The pressure of an argon is an about 30mm 
torr. However, the atmospheric pressure of an argon which is different 
in order to form the particle of different size can be used. Sputtering 



is performed for about 8 minutes. 

[0078] Preferably, after finishing sputtering, by immersing the backing 
which carried out spatter formation in an etching solution, it etches, 
and it is continuously immersed in a washing solution. 
[0079] The electrode which carried out spatter formation is the mixture 
of aluminum particle on backing, and Pt particle. An aluminum particle 
is removed by washing an electrode with a potassium hydroxide (KOH). Of 
this, the carbon paper backing to which porous platinum adhered very 
much is formed. Each field in which aluminum was formed is removed and 
the space which the hole opened in the location remains. When 
artificers' covering of a Pt-aluminum ingredient was thick, that 
aluminum is flushed [ of the catalyst ] from a downward field found out 
being prevented a little. This invention uses thin covering (coating), 
it is a coat with it it is desirable and thinner than 0. 1 microns or it, 
and an ingredient consistency is between cm2 the whole 0. 5mg with cra2 
the whole 0. 2mg. 

[0080] An anode, the film, and a cathode were made in this this time 
kicked in this process. These ingredients are assembled by the membrane 

electrode assembly C'MEA^'). 

[0081] the formation electrode and film of MEA — a 5~mil thickness [ of 
CP class ], and titanium 12 inch xl2 inch foil top — first — 
arrangement, i.e., a stack, — carrying out (pile) — **. Artificers use 
the titanium foil so that any acid components which come out from the 
film may not permeate the foil. 

[0082] First, an anode electrode is placed on the foil. That the 
property of the desired film should be maintained, it soaks and the 
proton conductivity film is saved. This proton conductivity film is 
wiped first, and is dried, and a particle with large size is removed. 
And the film is placed on a direct anode. A cathode is placed on the 
film. The cathode is covered and another titanium foil is arranged. 
[0083] The edge of the titanium foil of two sheets is stopped with a 
clip together, and the layer of an ingredient is held to a position. The 
titanium foil and film for pressing on both sides of an assembly in 
between contain two stainless steel plates with a thickness of about 
0.25 inches, respectively. The film and electrode in the titanium foil 
assembly stopped with a clip are carefully arranged between two 
stainless steel plates. These two plates are held between the jaws of 
press equipment like an arbor press. The press equipment should be 
maintained by low temperature at the room temperature, 
[0084] Then, the press equipment is operated and the pressure between 
1500psi(s) and the optimal pressure generate 1250psi(s) from 1000. The 



pressure is maintained for 10 minutes. Heating is started after for 
these 10 minutes passes. Although heating is slowly raised to about 146 
degrees, it turns out at any temperature in a 140-150-degree C 
temperature requirement that it is effective. In order to raise 
temperature slowly, many hours should be spent for 25 to 30 minutes, and 
it is the time amount for stabilizing temperature for [ of the last of 
heating ] 5 minutes. The temperature is stopped at 146 degrees C for 
about 1 minute. The pressure is maintained although heating is stopped 
at the time. 

[0085] Then, the press equipment is quickly cooled using circulating 
water, maintaining a pressure to 1250psi(s). The pressure will be opened, 
if about 15 minutes pass and temperature amounts to 45 degrees C. Then, 
the film and electrode which were combined are removed and it saves in 
deionized water. 

[0086] A flow field fuel cell operates appropriately, only when the fuel 
is appropriately supplied to the film so that a reaction may occur or a 
catalysis may break out. A flow field assembly as shown in drawing 5 is 
used for the membrane electrode assembly of this invention. Each 
membrane electrode assembly C'MEA'') 302 is inserted among the plates 304 
and 312 for flow modification of the pair which has a BAIPU rate and an 
edge plate. The flow of a fuel is established to each space 303 between 
each BAIPU rate / edge plate, and MEA. A BAIPU rate / edge plate, and 
MEA(s) gather, and a ''stack'' is formed. The BAIPU rate equips with the 
configuration for the flow of a liquid both the front faces that face 
face to face. The flow plate of the edge of this stack is not a BAIPU 
rate but the edge plate 312. The edge plate has the chamber only in the 
single-sided side. Two or more separators 306 and two or more chamber 
formation fields 308 are established in the BAIPU rate 304. The 
separator 306 has the function forced to the membrane electrode assembly 
302. The end face of a separator 306 is a plane front face substantially, 
and it contacts the front face of MEA302. The BAIPU rate is formed with 
the conductive ingredient so that all the membrane electrode assemblies 
302,310 may be mutually combined with a serial. 

[0087] The membrane electrode assembly 302 which was mentioned above is 
equipped with an anode, the film, and a cathode. Anode side 312 of each 
membrane electrode assembly touches the source of supply of an aquosity 
methanol in space 314. The cathode side of each membrane electrode 
assembly touches the source of supply 316 of oxidizer air which offers 
the gaseous substance for performing the reaction explained above. This 
air may be mere air and may be oxygen. The flow of these charges of 
green wood is required in order to continue supplying a fuel to an 



electrode appropriately. Moreover, it is also desirable to maintain the 
stable flow. 

[0088] An example of a stack design of this invention uses the system 
shown in drawing 6 . A fuel is supplied from the fuel-supply chamber 602, 
and it is the room of high capacity into which the pressurized fuel 
usually went. A part 606 like a narrow nozzle reduces a pressure greatly 
along with it. The fall of the pressure in this thin tubing is much 
larger than what kind of pressure drop along a supply way. The flow 
between the cells within a cell is equalized by this. 
[0089] The careful balance of balance must be taken between the total 
amount of the front face which acts as a pressurization element, and the 
total amount of the front face which acts as a maintenance element. It 
is desirable to put a uniform pressure on the membrane electrode 
assembly 202 for various reasons from both sides. However, when the 
pressurization front face 306 is pushing to the film, the membrane 
electrode assembly 302 cannot contact a methanol and directly. Instead, 
it is pushed there by the front face 315. Therefore, the part of the 
front face of MEA302 does not react. It has various functions, and a 
flow is improved or the thing of the various designs by this invention 
improves some properties in the field of dependability. 
[0090] The width of face of each nozzle 606 is narrow. The outlet 605 of 
each nozzle 606 faces one island which pressurizes the field 608 
corresponding to the pressurization front face 306. The fuel supplied 
from a nozzle 606 is directly supplied to the interface 610 of an island 
608. The island shown in drawing 6 is a rectangle. An interface 610 is 
the side side with the narrower island of this rectangle. The side face 
with this larger island is parallel to a flow. All input styles go to 
one of the front faces of an island directly. 

[0091] Artificers found out that a turbulent flow was formed in the 
field of an island 608 according to this desirable narrow layout. A 
turbulent flow stirs the fuel in a chamber and stabilizes more the flow 
which passes along this system. This turbulent flow is also easy in the 
flow between each island. Finally an output flow is accepted by the 
output nozzle 612, and is led to an output tube 614. An output nozzle is 
arranged in the form which adjoined on the surface of [ 620 ] the island, 
and was similar, and a turbulent flow is further formed of this. Side 
610 of a boundary is 50 mils and the larger one side of the island by 
this embodiment is 150 mils. The pressure drops in the both ends of a 
stack are about 0.06 psi(s) about this stack. 

[0092] The BAIPU rate of other arrangement configurations can also be 
used. The BAIPU rate itself is lightweight, it is thin, and it is 



important for it that spacing of a stack can be enlarged as much as 
possible. Graphite is difficult for machining and comparatively thick. 
Passing neither a liquid nor a gas is mentioned as an advantage of 
graphite. 

[0093] According to this invention, many another solutions are used. 
Modification of the 1st of this invention uses a system as shown in 
drawing 7 . a boundary layer 702 — high — it is dense and is the layer 
which does not let a conductive liquid or a conductive gas pass. By this, 
the amount of the fuel which can cross a wrap BAIPURETO assembly for an 
ingredient, a gas, or a liquid is decreased. However, the dense porous 
ingredient is used as a cross field 700. A certain amount of quantity of 
an ingredient will be infiltrated into MEA through this boundary layer 
as it is porosity. 

[0094] A dense porous ingredient may be conductive carbon which 
machining tends [ much more / than graphite ] to carry out. Although 
osmosis is dammed up by the boundary ingredient, it can prevent that a 
liquid and a gas cross the whole BAIPU rate by this. If the 
pressurization part has porosity, a liquid and a gas will be made to 
reach a certain amount of part of the membrane electrode assembly 
currently pressurized in the pressurization part. Therefore, a methanol 
may permeate these fields and conversion efficiency will decrease in the 
another condition. 

[0095] The main binder layer 704 is carbon of a low consistency CLD'') . 
It is comparatively easy to deal with LD carbon, and its price is also 
cheap. However, since, as for LD carbon, all parts are covered by 
graphite, the fact, most of the property which is not desirable, is 
hidden. 

[0096] The 2nd embodiment used by formation of a BAIPU rate is shown in 
drawing 8 . The BAIPU rate of this 2nd embodiment is super-thin 
BAIPURETO made from titanium-carbon which became layer-like. Since we 
desire a stack made as thin as possible to the request electrical 
potential difference of arbitration, a BAIPU rate must be thin. Each 
membrane electrode assembly and BAIPU rate say it as a proper electrical 
potential difference (inherent voltage), although an electrical 
potential difference will occur if it activates. A proper electrical 
potential difference and the thickness of this equipment determine the 
greatest electrical potential difference which can be taken per 
thickness of 1 inch of the equipment of this invention. The important 
element about the electrical potential difference to thickness is the 
thickness of a BAIPU rate. 

[0097] The BAIPU rate of the 2nd embodiment of this invention is shown 



in drawing 8 . The thought of lamination of forming a BAIPU rate 
combining the best property of that ingredient is used for this 
ingredient. The boundary layer 800 of a titanium carbide is joined to 
the titanium binder course 802. The titanium binder course 802 is 
desirable and thickness is 3 mils. These two layers became together, and 
while preventing that cross a BAIPU rate and a proton moves, suitable 
electrical coupling nature is also secured. This titanium ingredient is 
covered with the separation ingredient 804, and holds a BAIPU rate in a 
predetermined location. Therefore, a certain amount of porosity is 
possible similarly in the embodiment of drawing 7 . Although it is 
natural, titanium can permute any metals with the same conductivity and 
chemical stability. The graphite ingredient used ordinarily recognizes 
the artificers of this invention that the balance between the 
requirements which compete will surely arise. 

[0098] In order to improve actuation effectiveness, it is required for a 
fuel to cross to the interlayer side who faces same another [ the ] 
BAIPURETO side, i.e., a cathode, and to make it not sink in from an one, 
for example, anode, the BAIPU rate of one sheet side. Supposing a BAIPU 
rate is porosity, a fuel ingredient may be crossed and it may sink into 
a loan. However, it means that it does not have the liquid which arrives 
at the field of the electrode layer assembly currently pressurized by 
306 with a BAIPU rate with a pressurization front face since there is no 
liquid which can pass a BAIPU rate. Therefore, in these parts currently 
pressurized by the pressurization front face in these membrane electrode 
assemblies, electrical activity does not occur efficiently. The 
effectiveness of this whole cell worsens by this. 
[0099] In these embodiments of this invention, the balance matter 
(matter of merits and demerits) of a new class occurs. A membrane 
electrode assembly is pressurized by the porous part of a BAIPU rate. 
That fuel comes to be supplied a little to the part by which the 
electrode was pressurized at least by having used this porous part. The 
electrical performance nature of MEA is improvable with this. Moreover, 
according to this description of this invention, other joint pieces 
which prevent that a liquid passes into other parts of an electrode 
layer assembly can be offered, 

[0100] The fundamental system of invention of system ** is shown in 
drawing 9 . This system is based on the way of recycling the output of a 
fuel cell which artificers have recognized. A fuel cell consumes a 
methanol, a methanol derivative, and water, and output products, such as 
a methanol or a methanol derivative, water, and gas, generate it. A 
methanol means the fuel consumed. The methanol fuel of an amount 



consumed must be carried by any fuel cell systems. However, the reaction 
also needs equivalent water. Artificers have noticed that the water used 
at this reaction can be made to collect and recycle from a cathode. The 
need of carrying a lot of water is avoidable with this. 
[0101] A workload generable from a vehicle is restricted by the gross 
vehicle weight (payload), i.e., the weight of a vehicle and its loading 
object. A limitation ds in power with the weight in which it must carry 
every vehicle. If weight is large, the power of a vehicle will be 
restricted, therefore the effectiveness of a vehicle will become small. 
For example, the passenger car has not usually carried the gasoline 20- 
30 gallons or more. This is decided from things various so that between 
the distance which can run by the time a vehicle re-refuels a tank, and 
the weight which increases by enlarging a fuel tank may serve as optimal 
balance. The engineer of a vehicle determines how much a pleasantly 
permissible payload is. Artificers explain the technique of securing 
this payload being taken not with water but with a fuel. 
[0102] One of the system features of this invention is maintaining the 
balance of water, as it does not have the substantial source of supply 
of water with the need of recycling and carrying most water, 
[0103] The whole system is shown in drawing 9 . The methanol tank 900 
saves the pure metham)l (or fuel of a derivative methanol type 
[ other ]). The 1st liquid pump 902 carries out pumping of the methanol 
to the circulation ta^k 906 through a bulb 904. A water tank 908 
supplies water to a required place. Pumping of this water is carried out 
to the recycling tank 906 through a bulb 912 with a pump 910. A central 
control unit 914 controls synthetic actuation of this whole system. A 
control device 914 controls the relative location of bulbs 904 and 912. 
[0104] The thing of the inside of a methanol or a methanol for which the 
methanol concentration sensor 916 will be attached very much in the 
location of a paddle gap soon is desirable. The methanol sensor 916 
detects the methanol concentration in a circulation tank, and a control 
unit 914 controls actuation of this system further based on this 
information. 

[0105] The aquosity methanol included in a circulation tank is 
maintained by 1-2M with this control system. Therefore, the methanol in 
Rhine 918 should also have suitable concentration. A pump 920 carries 
out pumping of the methanol to the membrane electrode stack 924 through 
a fuel filter 922. The stack used here should just be the same stack as 
what was mentioned above. The electric output 926 which comes out of a 
stack 924 operates other electric systems like a control unit 914 or a 
compression equipment 930 while it is sent to a motor and moves a 



loading load. Moreover, this stack operates using the incorporation air 
932 which passes along a compression equipment 930. The air filter 934 
defecates air, before going into a stack. 

[0106] The fuel outlet of this stack contains two components, i. e. , 
water, and a methanol. Both a methanol and water can be condensed by 
processing two components using condensing plant 940 and 942, 
respectively, and making temperature of water low enough. A fan 944 can 
use in order to perform this cooling easily. As for the methanol and 
water which are recycled, both are returned to a circulation tank. The 
methanol 946 recycled from the outlet of a methanol stack, and the air 
and water which were recycled from the incorporation air 952 are 
collected on the circulation tank 906. 

[0107] In the liquid engineer, although it is very uneconomical to carry 
out pumping of the gas if it sees from the point of an energy source of 
supply, carrying out pumping of the liquid to this knows that costs will 
not increase so much. In respect of there being this invention, the 
cathode will be required to pressurize air. For example, it may be 
required to pressurize air at 20psi(s). However, it is that the air 
(after reacting with a cathode) which came out on Rhine 944 is 
compressed into altitude in most cases. Probably, this output air 944 is 
compressed into 19psi. In this way, the output air 944 goes into the 
pressure drive mold turbine 946. This expander equipment operates with a 
pressure, and since air compression equipment 930 is driven, it is used. 
If the compressed power is not reused in this way, 20 - 30% of the power 
generated with the fuel cell may be used for air compression equipment. 
[0108] The output 948 of expander equipment includes the combination of 
air and water. This water and air are separated and the water with which 
discharge air was breathed out and collected by 950 is returned to the 
circulation tank 902. Probably, the water flow hole 954 which drains 
superfluous water is also needed. This water flow hole is controlled by 
the control unit 914, and when there is too much water which is re- 
flowing back, it is sometimes needed. The amount of the fuel supplied 
may be measured as a means replaced with a sensor and a control unit. 
However, the latest fuel cell is planned so that it may operate at about 
90 degrees C. The reaction of an electrochemical fuel cell makes even 
suitable temperature heat the fuel cell after all. 

[0109] This invention operates using a methanol sensor. Especially the 
desirable methanol sensor uses the MEA technique mentioned above. As 
mentioned above, a fuel cell consists of an anode and a cathode. An 
anode receives a methanol. A cathode receives air or oxygen. The fuel 
cell which was shown in drawing 10 and which deformed is used for this 



sensor. It has joined to the Nafion electrolyte 1004 and the Pt-Ru anode 
1002 has joined the electrolyte to Pt cathode. The larger one of this 
cathode than an anode is desirable, for example, the area of a cathode 
is 3 times the anode. 

[QUO] It is immersed in a methanol solution by the cathode 1006 (and 
anode). Therefore, the reaction from which H2 is set to H20 so that it 
cannot react with air since a cathode 1006 is in a liquid, therefore it 
may happen at a fundamental fuel cell reaction cannot occur. If an 
electrical potential difference is applied to this fuel cell, the 
occurring reaction will change, for example, will be reversed. When a 
current occurs, an anode reacts with a direct methanol, and C02 is 
generated, and a cathode changes a proton to hydrogen. If a cathode is 
small and an anode is large, a proton will be returned and the 
susceptibility of this methanol electrode will be raised further. 
[0111] Therefore, this reaction is each following formula (+). H20+CH30H 
-> C02+6H++6e- (-) 2H++2e— > H2 are included. 

[0112] A constant voltage is applied by the voltage stabilizer 1010. An 
ammeter 1012 measures a current. Drawing 11 shows the relation of the 
methanol concentration in a current and a solution. A control unit 1014 
carries out the lookup of the nearest methanol concentration 
corresponding to the current measured using the relation by which 
drawing 11 was plotted that what is necessary is just a process 
controller or a microprocessor. Since it seems that temperature 
dependence is large, the plot of drawing 11 is good to use a 
thermocouple for temperature compensation. 

[0113] Another important description of this invention is related with 
actually using this system in the environment of an automobile. It will 
be necessary to supply the methanol with the methanol equipment of a gas 
cylinder, in order to use it practical. The impurity of a hydrocarbon 
may be included when picking out a methanol from a gas cylinder. If 
there is such an impurity, it is very dangerous with the system 
indicated by this invention that needs a methanol with high purity. 
Therefore, a fuel filter is used in this invention. This fuel filter is 
illustrated by drawing 12 . The filter of a three-stage includes the 
zeolite crystal 25M (Mobil) composite type or neutral type. Usually, a 
zeolite acts as a molecular sieve. This zeolite crystal is used in order 
to filter a methanol and to remove a certain hydrocarbon impurity from 
there. These zeolites are good to include the one-set layer structure 
which consists of three or more layers with the hole of magnitude which 
is different gradually to layers 1-3 in 3-lOA. 
[0114] 



1 2 3 CH30H, H20, 02, and H two-layer 1 are the zeolite X with the hole 
of a usually big diameter, an offer light, and A, and they can remove a 
big molecule. Mordenite and a natural zeolite are used in the layer 2, 
and it removes n-paraffin, n-butane, and n-alkane. Zeolite 3A and 4A can 
be used in order to remove a small molecule like a propane or ethane in 
a layer 3. This is desirable when the molecular sieve which changes 
gradually is formed. 

[0115] Many fuel cells were used for the serial in the approach of 
before about a unipolar approach fuel cell. If a fuel cell is connected 
to a serial, it is possible to make the whole electrical potential 
difference high so that output voltage can be added and the output of a 
stack may be made to increase to a high and more nearly available 
electrical potential difference. The artificers of this invention have 
noticed a certain kind of effectiveness acquired further using the 
approach with which this artificer attached the unipolar and the name, 
using the approach which has not been made into the stack. The approach 
of this unipolar is maintaining each membrane electrode assembly in the 
condition of having dissociated completely [ all other components ]. 
According to this approach separated completely, each element of an 
assembly can have better effectiveness while being made greatly all the 
time. The element of each unipolar may be assembled to a stack. The 
important thing to depend on this description is that each membrane 
electrode assembly' s being connected separately and its element 
connected separately are not assembled by the stack, and is connected to 
a serial. 

[0116] It can use in order to form the fuel cell which does not need 
contact force in order to form electric connection for the 1st 
embodiment of unipolar invention. As film, the Nafion (trademark) film 
is desirable. The Nafion (trademark) film has the piece of a metal cross, 
for example, the central field in which the end of a screen was prepared. 
The metal cross or the screen is covered with the suitable catalyst of 
the type mentioned above. The tab which carries a current derives the 
generated electrical potential difference outside. 
[0117] The flow field insertion components of the product made from 
plastics or metal lead a suitable fuel ingredient to the each side of a 
cross which gave the catalyst coat. A flow field member may be prepared 
in an another side side. Therefore, by attaching in Nafion (trademark) 
backing the ingredient which prepared the catalyst in the front face, 
and pressurizing toward it, although it is electrically the same, a fuel 
cell can be formed by mechanically different approach. 
[0118] From a tab, a current is passed to an electrode field. A methanol 



is sent to a methanol chamber, i.e., the field to which one membranous 
side was sealed. This sealing is maintained by the ring-like sealing 
field. Air is led to the 2nd membranous side face through the air 
chamber sealed similarly in the opposite side. Each of these components 
operates as a unit of a standalone version regardless of other units. A 
higher electrical potential difference can be offered by connecting to a 
serial the current generated from these components. 
[0119] The film which met the titanium sheet is used for the 2nd 
alternative embodiment of this invention. Spot welding of the titanium 
cross is carried out to the titanium sheet. A titanium cross functions 
as a cathode and may be covered with platinum. A titanium cross 
functions as an anode and may be covered with the suitable platinum 
ruthenium. A gasket and the ring for association form a chamber between 
the film and an anode. Similarly, another gasket and ring for 
association form a chamber between the film and a cathode. The titanium 
sheet equips the front face with the spherical seal, in order to 
maintain a chamber. The electrical potential difference generated from 
this titanium sheet is combined with the ejection field of a current. 
[0120] Moreover, since a metal fastener can be used if a bead sealing is 
used, in this mode, the location in which a rivet or a fastener is 
attached is also prepared. Especially this system integrated can be made 
very thin if the titanium foil is used. 

[0121] This embodiment can be used with the equipment of a duplex 
battery module. The cathode and the anode are prepared in each of these 
duplex battery modules. The component is assembled so that two anodes 
may adjoin, and the cell which faces mutually is completed. The flow 
field is formed between two anodes. This flow field must include the air 
which flows between them. Similarly, it faces mutually, the flow field 
was formed among them, and the flow of suitable air has produced two 
adjoining cathodes there. The flow field is the flow field of air facing 
the 1st cathode side of a cell. The anode side faces the flow field of 
the 2nd methanol. A methanol flows from methanol input and flows out of 
a tap hole. Moreover, the flow field of this methanol faces the anode 
side of the 2nd bipolar cell. The cathode side of this 2nd bipolar cell 
faces the part of another flow field where air flows. 
[0122] Although only the embodiment of a mere fraction was explained to 
the detail above, to be sure, this contractor can understand that 
various alterations can be carried out to a desirable embodiment, 
without deviating from this instruction range. It is interpreted as such 
all alterations being included by the claim shown above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the basic configuration of the fuel cell by this invention 
is shown — it is a cross-section block diagram a part. 
[Drawing 2] it is the block diagram showing the fuel circulation network 
of the fuel cell by this invention — it comes out. 

[Drawing 3] It is the top view showing the dish for desiccation used in 
order to dry the carbon paper sheet which encoded Teflon (trademark). 
[Drawing 4] It is the block diagram showing the fundamental platinum 
sputtering system used for this invention. 

[Drawing 5] It is the block diagram showing the fundamental flow field 
equipment concerning the embodiment of this invention. 
[Drawing 6] It is the sectional view of the desirable flow field cut 
along with six to 6 line of drawing 5 . 

[Drawing 7] It is structural drawing showing the embodiment of the BAIPU 
rate concerning this invention. 

[Drawing 8] It is structural drawing showing other embodiments of the 
BAIPU rate concerning this invention. 

[Drawing 9] It is the schematic diagram showing system actuation of the 
direct methanol supply type fuel cell by this invention. 
[Drawing 10] It is the block diagram showing the alteration concept of 
the fuel cell concerning this invention. 

[Drawing 11] It is the graph which shows the relation of the methanol 
concentration and the current in the fuel cell concerning this invention. 
[Drawing 12] It is the outline block diagram showing the three-stage 
fuel filter for fuel cells concerning this invention. 
[Description of Notations] 

10 [ — A cathode, 18 / — An electrolyte membrane, 20 / — A pump, 22 / 



— The quality of an anode 28 / — A cathode room, 602 / — A fuel- 
supply chamber, 605 / — The outlet of a nozzle 606 / — A nozzle part, 
608 / — An island, 610 / — The interface of an island 612 / — An 
output nozzle, 614 / — Output tube. ] — A fuel cell, 12 — Housing, 14 

— An anode, 16 
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